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“THE MONEY-SAVING WAY TO MAKE YOUR CAR 
GLITTER AND GLEAM AGAIN” - CAR LIFE MAGAZINE 


REPLATE 
AUTO CHROME 

RIGHT ON YOUR CAR— 

WITH PERMANENT PLATING 
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BUMPERS—GRILLWORK—ALL CAR TRIA 

Here is how easily you REPLATE your car ... you simpl 
ciamp^SPEE^PL A TEB/S wires^to your^ car's battery, 



MAKC BIG MONEY PLATING 
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T'C that’s what you want, here’s something that will 
1JT interest you—a short course to quickly prepare 
you for your start in a successful accounting career. Not 
a magic formula—not a get-rich-quick scheme—but 
something substantial, and practical. 


Of course, you need something more than just the 
desire. So, wouldn’t it be well worth your while to use 
some of your leisure time in interesting home study- 
over a comparatively brief period? Always provided 
that the rewards were good and thousands upon thou¬ 
sands have found it so. 


A Bookkeeper’s or Accountant’s duties are interest¬ 
ing, varied and of real worth to his employer. He has 
important standing with his employer. 

Why not, like so many before you, investigate 
LaSalle’s modern Problem Method of training for an 
Accounting or Bookkeeping position? 


Through more than 50 years’ experience in training 
hundreds of thousands of successful accountants, 
including nearly 5,000 CPA’s, we have developed a 
practical training in sound accounting principles and 
practices, designed to prepare you rapidly for countless 
numbers of high-paying bookkeeping 
and accounting positions. -I H 


tors. You complete the lessons right in yout own home, 
in your spare time, advancing as rapidly as your time 
and ability permit. Low cost-easy terms. 

Will recognition come? The only answer, as you 
know, is that success does come to the man who is 
really trained. It’s possible your employers will notice 
improvement in a very few weeks or months. Indeed, 
many LaSalle graduates have paid for their training— 
with increased earnings—before they have completed it! 

Get Free Sample Lesson—Also 
"Opportunities in Accounting" 

For your own good get all the facts about this short 
course in modern accounting training. Write for Free 
Sample Lesson—also latest book “Opportunities in 
Accounting.” They will prove that Accounting offers 
a brilliant future to you and will show the wide range 
of opportunities that exist today. No cost or obligation. 
If you want a position of higher income and greater 
prestige...MAIL THE COUPON NOW! 

ACCREDITED MEMBER, 

NATIONAL HOME STUDY COUNCIL 


ixsu 


You, Too, Can Succeed 


The success of LaSalle graduates 
has resulted from their knowledge and 
application of the principles acquired 
through Basic and Practical Account¬ 
ing, Principles of Accounting and 
Cost Accounting training, offered in 
our step-by-step accounting plan. 
Federal Income Tax is included to 
qualify you for the many opportunities 
available to bookkeepers and account¬ 
ants with this valuable knowledge. 

Success in mastering the training is 
assured through the guidance of 
expert accountants and CPA instruc¬ 



LaSalle Extension University 

=A Correspondence Instit «#f/on= 
Dept. 860H 417 S. Dearborn St., Chicago 5, III. 

Please send me, free of all cost or obligation, a 
illustrated book, "Opportunities in Accounting.” 
lame ...*. Age..,,, 

City, Zone, State ... 


August, 1960 
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Learn at Home SPARE TIME to Fix 

Electrical Appliances 


To build a better future, get into a field where there’s Job. You can train at home in your spare time for only 
much important work and the security that comes from $3.00 down and $6.00 a month. A small price to pay for 
knowing a good trade. Servicing electrical appliances increased earnings, a more secure future. Paste coupon 
offers that OPPORTUNITY. Every wired home has below on a postal or mail in envelope for free book and 
many electrical appliances and millions and millions of sample lesson. Address National Radio Institute, Dept. 



This course includes the parts to build a portable, sturdy 
Appliance Tester that helps you locate electrical defects 
quickly and easily. You use it to learn and do actual 
electrical appliance repair jobs. If you want better pay 
learn this good trade. No need to give up your present 









! In the West: In the East: 

Johnson Motors, Inc. The Triumph Corporation 

i 267 W. Colorado Street Towson, Baltimore 4 
i Pasadena 1, Calif. Maryland 

| PLEASE PRINT 

| City or Town___State.... 

j Telephone Number- -Age 



Everyday Science 

How to Determine Specific Gravity.134 

Test Your Science Knowledge.136 

Patents and inventions 


What's Your Patent Question?.137 

Car Clinic 

New Ways to Remove 

Car Dents and Scratches.140 

Boats 

Simplest 3-Pointer, Hasty Hydro.146 

Radio- TV-Electronics 

Electronic Fishing Thermometer.154 

Crystal Photo-Control Switch .158 
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Foil Reflects Iron's Heat.160 
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Bulkheading Your Property.176 

Ideas for Your Home.180 

Electricity 
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ROW 
USINESS/ 


ELECTRICAL 
APPLIANCE 

mnPAIRlNG 


SECURITY - INDEPENDENCE 
WORK SHORT HOURS 

There are millions of electrical equipment units in 
daily use ... in factories, homes, office buildings and 
on farms. Skilled electrical technicians are needed 
to keep this equipment in good running condition. 
Learn at home in spare time. 

You can now BE TRAINED to fill this BIG NEED 
... a need that grows day by day because of new 
electrical inventions for home and factory. 

If you are mechanically inclined, can hold and use 
tools, we can give you the training and time-saving 
kits that will enable you to . . . Command More 
Money at Work ... A Better Paying Job Elsewhere 
... Or A Business Of Your Own! 

The ELECTRONIC KIT, a multi-purpose trouble 
detector, and other valuable Shop Method Training 
is sent to you! All instruction material is written 
in simple, easy-to-understand language, chock full 
of hundreds of detailed photos and drawings. Used 
by servicemen the country over. 

We show you how to quickly locate the trouble, how 
to fix it and what to charge. ALSO, how to solicit 
business and keep business coming to you. 

Get Full Facts on how you can get this training at 
home in your spare time and pay for it out of your 
earnings while learning! 

FREE BOOK 

On America's fastest growing industry 


IN YOUR OWN 
KITCHEN, 
BASEMENT, 
OR GARAGE 


$5.00 - $6.00 
HOUR 


AGE IS NO 
BARRIER 


Auai 












E JUST DOESN'T 
ftjAVE IT..' 
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3 OVERHEARD THE BOSS TALKING ABOUT MB —FRANK 
SMITH! THE WORDS HURT. BUT DEEP DOWN X KNEW 
THEy WERE TRUE. 


I'D WATCHED OTHER YOUNGER 
MEN MOVING AHEAD,GETTING 
RAISES.-THE GOOD JOBS. WHY 
S X BEING LEFT BEHIND? 
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CAREER 
KIT 

SEND coupon how... 

GET ALL 

THREE BOOKLETS 


CAREER CATALOG... 
OPPORTUNITIES IN YOUR 
FIELD. 


ity— Get an I. C. S. Diplomat I. C. S., Scranton 15, Fenna. 



National Home Study Council 



August, 1960 





































































Make More Money in One of Today’s FASTEST-GROWING Industries 


We’ll train and establish you in 

YOUR OWN LIFETIME BUSINESS 



BP *5. ... a $7hu,uuu,uuu industry says tne 

f ft&fj Dept, of Commerce. Record popula- 

W7 MkM tion growth and home construction 


START PART-TIME...IF NOW EMPLOYED 5 WAYS TO MAKE MONEY 

Get in on the ground floor of the You offer five vital services, thereby multi- 
booming furnishings-cleaning field plying profits on most jobs: 

• • • a $750,000,000 industry says the i. Duraelean: Absorption process safely 
Dept, of Commerce. Record popula- cleans carpets, upholstery. No scrubbing, 
W/ tfMM tion growth and home construction soaking, shrinkage. Aerated foam gently 
„ have created great demand for these loosens soil and absorbs it like a blotter. 
(r&irjfrcxr f.vf® services. If you qualify for a dealer- Furnishings dry quickly for use same day. 
—I ’0,V\ ship in your town, you’ll be trained 2. Soil Retarding: Keeps furnishings clean 
I /[ ■-Ss by an established dealer and at a longer. Applied after cleaning, invisible 

Iff ) ".■ f rPi training school. Start part-time if film protects fibers from dirt. 

,• 1Y [| employed and as you expand opera- 3. Mothproofing: Backed by International 

A iJ r tion, switch to full-time. Business 6-Year Warranty. 

quickly established. Alert dealers 4. Flameproofing: Theatres, hotels, insti¬ 
ls'' gross $9.00 hourly. All service ren- tutions offer huge potential. Treatment 

dered on location. No shop needed, retards fires from flaming up. 

V li if needed, we help finance you. We 5. Spotting: You remove stubborn spots, 

furnish everything to get you started, stains expertly with special chemicals. 


mm 


^ have created great demand for these 
f services. If you qualify for a dealer- 
ship in your town, you’ll be trained 
by an established dealer and at a 
TK 1 training school. Start part-time if 
j p employed and as you expand opera- 
J j, tion, switch to full-time. Business 
quickly established. Alert dealers 
FlPFl e ross $9 00 hourly. All service ren- 
' ^ dered on location. No shop needed. 

.If needed, we help finance you. We 

furnish everything to get you started. 

























Fast Because You 
Practice with Real Equipment! 


Rich Rewards 


You learn by practicing because CTI sends you 25 
training kits. You get real experience, too, because 
you work on 23 “on-the-job” programs. And you 
do 10 service and trouble-shooting jobs! It’s almost 
like working out in the field with an instructor at 
your side. Remember, you build an air conditioner, 
refrigerator, freezer or milk cooler. All parts and 
tools are yours to use and keep. Commercial Trades 
Institute was first with this wonderful training 
method—and nothing like it is available elsewhere. 


CTI STUDENTS ARE MAKING GOOD 

“I have been very busy. Had an offer to work for 
an appliance dealer but it looks like I’ll be in busi¬ 
ness for myself before long.”— Frank Fuller, Wells, 

N. Y _“Am now. working in the field. Earn $40 

more per month than before.”—Frank Krotzer, 

Houston, Tex _“I not only got a job, but today 

am foreman, earning $60 a week more than before I 
enrolled.”— E.E.Hughes,Chicago... “Have my own 
business. Only problem is: Too much business!”— 
Conrad King, Cynthia, Ky. You can do as well! 


You get all parts and tools to build a heavy-duty, 
commerical-type Vi h. p. refrigeration high-side 
(illustrated above). At left are photos of two other 
kits. One shows special service tools. The other 
depicts a motor, fan, pulley, more tools. Kits are 
sent on a planned schedule to help you progress in 
easy stages. You develop skill, get experience, and 
learn faster through this Shop-Method training plan. 


MAIL TODAY FOR FREE BOOKLET 


Millions of Americans are “living like kings.” You see the signs of 
prosperity everywhere—fine cars, new homes and color television 
sets. You wonder why success has passed you by. The answer may 
well be lack of training. Industry offers rich rewards to technical 
men: Excellent jobs, high pay and security. This is especially so 
in the air conditioning and refrigeration field. The industry needs 
trained men—desperately. CTI is helping fill that need. Interested 
in your future? If so, mail coupon on next page for free facts. Dis¬ 
cover how you can get ready for success—at home in spare time. 


You Build 
Heavy-Duty Refrigeration 


This 

Unit 
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that Await Skilled Men 


20,000 New Mechanics Are Needed Yearly in 

AIR CONDITIONING 

AND REFRIGERATION 

You’ll like the air conditioning and refrigeration field! It is one of 
America’s oldest industries— yet growing like an infant. Each year, 
some 3 million refrigerators, 1 million freezers and 2 million air 
conditioners are sold. Not only homes, but stores, offices, restau¬ 
rants, factories, motels and transport systems use some form of 
refrigeration. No wonder that trained men are in big demand... 
20,000 new mechanics must be added to the ranks each year. It’s 
an uncrowded field— there’s plenty of “elbow room” to grow. Not 
just big money, but security, can be yours! Let CTI train you for 
a better future. Mail coupon for free facts. 


> OPEN A SHOP AND BE THE BOSS? 



It’s Easy to Make Money as You Train 

Most CTI students do part time work for profit soon 
after enrolling. Some get jobs with local dealers. 
Many prefer to make calls on their own. A.number 
have made service arrangements, for a fee, with 
meat markets, motels, etc. With their earnings, 
students pay their tuition, buy shop equipment, and 
often have enough left to put in the bank. It’s not 

I unusual for students to make more money on part ■ 
time refrigeration work than on their regular jobs. I 


BIG OPPORTUNITY IN AUTO AIR CONDITIONING 

It is estimated that nearly 500,000 new cars will 
have air conditioners this year. Dealers are adver¬ 
tising for skilled refrigeration 
mechanics. It’s an interesting field 
that’s packed with profit possi- 
bilities. Once skilled, it should **P j -,s w~7 jFffpy 



GET THE FACTS NOW-DECIDE LATER 

The air conditioning and refrigeration industry is 
huge and uncrowded. It offers tens of thousands of 
top pay jobs... as well as exceptional opportunities 
to go in business. But you don’t have to make up 
your mind right now about making the “big 
change.” First get the facts. Study them. Then 
decide. You can have the facts—free—by filling out 
and mailing coupon. Act today! 























Faster, More Effective than JUDO! 


Now you can learn Karate,* the most deadly and effective method of 
self-defense hand-to-hand combat ever devised by the ancient Japanese 
masters. The centuries old method of Karate teaches you how to use the 
PRESSURE POINTS AND NERVOUS SYSTEM of your opponent’s 
body to RENDER HIM ABSOLUTELY HELPLESS WITHIN SEC¬ 
ONDS. Your hands, fingers, elbows and feet actually become super 
weapons when using the amazing KARATE TECHNIQUE which was 
originally and secretly reserved for the Emperor’s hand-picked guards. 
In studying Karate, you will immediately understand how a 97-pound 
weakling can easily overpower and even cripple a 200 pound brute in 
just seconds, using only your bare hands. Strangely enough, Karate is 
easier to learn and use than judo, because it does not employ the intri¬ 
cate movements and throws which can take years of practice to master. 
In this new and heavily illustrated book,* “Karate, the Open Hand and 
Foot Fighting,” Mr. Bruce Tegner, one of the world’s great Karate 
instructors, explains, shows, teaches and simplifies the fascinating art 
of Karate for you. In this wonderful new book, Mr. Tegner has included 
many anatomical charts showing how to use the nervous system and 
pressure points for mild, serious, and fatal blows. You will learn the 
Karate striking points and positions, defense against annoying attacks 
and serious attacks. YOU WILL SEE BRUCE TEGNER IN ACTION 
IN OVER 150 PHOTOGRAPHS TEACHING YOU HOW TO HANDLE 
MUGGERS, STREET-FIGHTERS AND EVEN KNIFE AND GUN 
ATTACKS. In studying Karate, you will understand why even high 
ranking judo experts will avoid combat with a good Karate man. Mail 


the coupon below 
for 7 full days at 


DAVIS & BENNETT 
Dept. SM-8 
31 West 47th Street 
New York 36, N. Y. 


Please rush my copy of Bi 
Fighting" in a plain wrapp 
and there will be nothing 


16, but have parent/guardian 


examine this fabulous book 
ipletely satisfied, gain more 
confidence in yourself 
and your physical abil¬ 
ity, or return the book 
to us for a full refund. 
We make this amazing 
offer because we are con¬ 
fident that the knowledge 
of Karate contained in 
this book will help you 
become the confident per¬ 
son you want to be. OR¬ 
DER NOW! 
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I’d like to give this to 
my fellow men... 

while I am still able to help! 

I was young once, as you may be—today summer home, my Cadillacs, my Winter* 

I am older. Not too old to enjoy the fruits long vacations and my sense of independ- 



By Victor 
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Fill tne Gaps in your Family's Education 
ji, with the amaziny MADE SIMPLE 
I . SELF-TEACHING Encyclopedic 


: pennies a day! 
Equal to 
hundreds of 
dollars ivorth 
£ of School 
. courses ^ 
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IIR CONDITIONING- 
* ELECTRICAL 


NOW...ONE 

modern master 

I home training course 

IN — ‘ 


G ill AT ONE 
)W TUITION 

only 

inal Technical Schools 
es you this complete 
ning at no extra cost 

Incomplete training limits your 
earning power, even disqualifies 
you lor top-pay jobs. The big serv¬ 
ice companies require complete, 
all-phase training. If you open 
your own shop, you'll be called 
upon to service and repair all 
types of refrigerators, air condition¬ 
ers and appliances. With complete 
training—as only National Techni¬ 
cal Schools can give you—you can 
accept every job, make big profits 
all year round. 


FUTURE BRIGHT FOR TRAINED 
MASTER TECHNICIANS 

Over 30,000 new technicians must be 
trained annually. You are needed to 
help service and repair the 50 million 
air conditioners, reirigerators and elec¬ 
trical appliances that will need fixing 

Technician has steady 

or with a manufc 

all-phase tr_ 

is unlimited. 

THE MOST FOR LESS 

We give you illustrated Shop-Tested 
Lessons and Manuals...many other 
training aids...privilege of CONSUL¬ 
TATION With our instructors and 

hal'blln'sHOP 7 tested cmd* approved. 


n his^own 


JOB TRAINING AT HOME 

You get Professional Tools, Precision 
Instruments, PLUS a Factory-Made 
APPLIANCE TESTER! A shop-full of 
PRACTICAL, professional equipment. 
Use them to conduct over 100 experi¬ 
ments ... also in Spare Time Work and 
ON THE JOB. It- is all yours to keep... 
no EXTRA MONEY DEPOSITS...no 
EXTRA COST on your equipment kits. 

EARN AS YOU LEARN 

We show you how. Many of our 
students pay for their entire course — 
and more—in Spare Time whil= lean¬ 
ing. So can you. Graduate A 


NATIONALISE SCHOOLS 





















BE YOUR OWN 
MUSIC TEACHER 


psJOW IT’S EASY to ( learn i 


ma'rcoupon^for free school catalog 


f' FASCINATING POCKET-SIZE If 


engineering degree in 27 months 


WANTED! 

Mechanically Inclined 
Men to Qualify for 

BIG PAY JOBS 

AND SPECIAL FACTORY < 
TRAINING IN DIESEL 



PRACTICAL UP-TO-DATE COURSE —ONLY $5.95 



210 N f. L CM nton St. C °'' CMcago'e* III. 

WHOLESALE Electric Guitars—Parts—Factory lo You 


I S} Finish HIGH SCHOOL home ^ 
IN YOUR SPARE TIME J 

'DIPLOMA AWARDED'' 

Learn more! Earn more! Enter professional 
or technical schools. Advance socially. Live 
a happier, fuller life. Individual Courses or 
complete schedule. IVWfe for School Bulletin. 


I WEB GUARANTEES IMMEDIATE, LASTING 

RUPTURE RELIEF 

— OR YOUR MONEY BACK IN FULL! 

_ WRITE FOR FREE BOOK ONRUPTURE CARE 


I ©WEB TRUSS CO. \ 
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Know What to do ... and When to do it! 

Whether you are a butcher, baker or candlestick maker, your life isn’t going to be the same. 
The most astounding transformations — unexpected changes — are going to alter your ways 
of living in the next few years. Millions have been expecting a change —but few will be 
ready for it. Avoid the confusion, the disillusionment that will come to those unprepared. 

Let the Rosicrucians show you how to develop your intuitive powers, your unsuspected 
talents, into new, useful abilities. Prepare to meet the demands that will be made upon you 
for it will be too late to say "I always thought—I believed—because we’ve always done it 
this way before!” 

Accept this Free Book 

The Rosicrucians are an age-old group of 
thinking men and women, devoted to helping 
man understand himself and to pointing out 
how he may adjust his capabilities to the 
world in which he lives. They offer you a 
FREE copy of their fascinating book, The 
Mastery of Life. It will tell you in simple 
language how you can prepare yourself and 
your family for the critical years ahead—and 
how you can attain self-sufficiency. Address: 

Scribe T.H.W 

The ROSICRUCIANS 

(AMORC) 

San Jose, California 

The Rosicrucians are NOT a religious organization 


Scribe T.H.W. | 

The Rosicrucians |ji 

San Jose, California |ij 

I am sincerely interested in learning how The III 
Rosicrucians can help prepare me for the critical 
years ahead. Please send ine a copy of the book, || 

The Mastery of Life, I understand there's no j|i 

obligation. jgj 
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AVIATION CAREER 


S SPECIALIZED EDUCATION / PROFESSIONAL 
j TRAINING... only 16 months to 2 years 

SEND FOR FREE SO-PAGE BOOK 

I Embry-Riddle Aeronautical Institute 
J Dept. T Miami, Florida (Founded 1926) 


ELiSWJKUSS 

Ctf'SH 


Use this coupon to get our free book 
“GUIDE TO CAREERS” 

COYNE ELECTRICAL SCHOOL q , rainIM ' |—j ,, ainin j 




Dept, of Electronics IV 





























































































Yard Gun 

Made this cannon from the Apr. ’60 S&M 
plans for the centennial model Civil War 
Parrott Rifle. Your plan was scaled %-in. 

Have always wanted one for decoration in 
my yard, so I used your plans, hut made mine 
3%-in. to the foot. 

Route 2 L. F. Smith 

Petoskey, Michigan 

She’s a beaut. Might also help to discour¬ 
age unwelcome salesmen. 

Bearcat Builder 

Here is a picture of the Stutz Bearcat built 
from your Craft Print 280. Am enclosing my 
order for another Craft Print 280. 

9422 N. E. 14th St. F. Schmitz 

Bellevue, Washington 

Did someone borrow the original craft print 
—and forget to return it? 



Sharp Boy for $236 

My Playboy (Craft Print 201) sure is a 
sharp boat, very easy to build and fine for 
the whole family. Total cost, including fiber- 
glassed bottom, foam-rubber covered seats, 
speedometer, steering gear, windshield and 
all extras, was $236. 

Floor planking is sawed a little narrow so 
it may be slipped up between the side seats 
and not screwed in place; this permits fast, 
easy cleaning of inside bottom of boat. 

Powered with a 35-bp Evinrude, top speed 



is 32 mph with two aboard. With my wife, 
our five children and myself aboard she does 
26 mph. I intend to build Sea Babe cabin 
cruiser, as soon as the new Carlyle Lake is 
finished. Enclosed is an order for Craft Print 
239, (Sea Rover), 253 (Lawn Furniture) and 
256 (Hasty Hornet, Jr.). The 253 and 256 
plans are for my sons’ 4-H projects. 

R. R. 1 Maurice Hustedde 

Carlyle, Illinois 

Sounds as if there are no idlers in your 
family, Maury. We’d like to see close-up 
photos of each of these projects when they’re 
completed. 

About the New S&M 

Count this as a request for more bonus 
blueprints. They are great. 

Shakopee, Minn. Jim Cox 

Congratulations on the changes in scope of 
your new magazine—the increases in size 
and frequency of publication are in order and 
the new price is O.K., too. 

9411 95th Street Victor D. Dressner 

Woodhaven, N. Y. 
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Opportunities for 
full or part time 
earnings are the 
best in years 

Make rapid progress 
the Sweazey Way 


CHICAGO SCHOOL OF WATCHMAKING 

will train you at home in your spare time 


Get set now for lifetime security or a business of your own. Have 
a second trade for emergencies or after retirement. Watch repair¬ 
ing is light, clean, fascinating. It frees you from the dull drudgery 
of tiresome or back breaking work. It offers excellent opportu¬ 
nities now for full or part time earnings. 

Complete professional instruction for only $5 a month 

No need to leave home or job. Learn in spare time. Chicago 
School of Watchmaking’s exclusive Sweazey System shows you 
step by step how to repair all types of Swiss and American watches. 
It’s practical, shop method training. You work with watches from 
your very first lesson. You need no previous experience. Age is 
no barrier. Diploma awarded. Send today for free sample lesson 
and complete information. No obligation, of course. No salesman 
will call. 


FREE SAMPLE LESSON 


CHICAGO SCHOOL OF WATCHMAKING 

2330 N. Milwaukee Avenue, Dept. 580, Chicago 47, Illinois 

Please rush FREE SAMPLE LESSON and full information to 
tell me how I can learn watch repairing at home. 

Member, National Home Study Council 


CSW has been training men and 
women for this trade since 1908 

Why not be one of our successful 
graduates? Learn how Chicago 
School’s streamlined home train¬ 
ing can speed your success. 


MAIL 

COUPON 

TODAY! 


SPECIAL TOOLS PROVIDED 



to start repairing right away. 


CHICAGO SCHOOL OF WATCHMAKING 

Founded 1908 

2330 MILWAUKEE AVE., CHICAGO 47, ILL. 


NAME .,.AGE 

ADDRESS . 

CITY .ZONE ...STATE . 
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The greatest and noblest since your first 
issue. Never thought you could expand and 
yet keep it nice and newsy. 

3804 N. Sawyer Frank Stempak 

Chicago, Illinois 

April ’60 S&M excellent. Like construction 
articles. Keep up the good work. 

1438 Cullom Ave. R. M. Schultz 

Chicago 13, Ill. 

Always thought your mag was tops in the 
field. Now you have outdone yourself—your 
April ’60 issue was terrific. 

I have started the shop bench spot welder, 
and am eagerly awaiting the June issue so I 
can complete it. Keep the projects coming— 
I enjoy them all. 

Calle Soledad 114 Pda. 17 James C. Sheldon 
Santurce, Puerto Rico 

We want a good, closeup glossy photo of 
that welder in action, Jim, as soon as you’ve 
finished it. 

Tesla Coil Winner 

With your Tesla Coil (Craft Print 191) I 
won first prize in our school Science Fair last 
year. To earn the money (about $65) I raked 
leaves and served papers. I used surplus ca¬ 
pacitors which cost me $7.50. Not having a 
lathe to wind the secondary coil, I made one 
and, while I turned the crank, my father fed 
the wire on the Plexiglas tube. In order to 
count each winding we put an arm on the 
end of the tube. Each time it turned it would 



move a disc numbered from 1 to 10. Each 
time the disc made one complete turn we 
would turn another one that was in tens to 
100. When that went around 18 times we had 
1800 turns. This took about 10 hours to wind. 
To make the entire coil took about 60 hours. 

This year I am going to make the repulsion 
coil (Craft Print #227). 

837 Quinton Ave. Robert Wolff 

Trenton 9, N. J. 

Your prize was well earned, Boh. Good 
luck on this year’s project. If you can add 
one original experiment to your repulsion coil 
project, the judges should he mightily im¬ 
pressed. 

Taller Wheelhouse 

I made one major change in this Sea Hawk 
(Craft Print 282). I’m 5 ft. 11 in. so I raised 
the wheelhouse height 5 in. which allows me 
to stand straight under it. To keep the same 
proportions and slope on the windshield, I 
extended the bow-deck length about 13 in. 

Complete with 78 Mercury motor and 



equipment, the boat weight is a little over 
2,000 lbs. I have no trouble getting 30 rnph 
with four people aboard and can cruise at 
24 to 25 mph at % throttle. With eight or 
nine aboard, have no difficulty putting boat 
up on plane, but would have to run wide- 
open to get about 25 mph. On a fishing trip 
was surprised to find I could idle that big 
Merc slow enough to troll. 

Steering response is very good—many peo¬ 
ple won’t believe it’s a home-made boat. 

416 E. Park Ave. Charles Von Lanken 
Arthur, Illinois 

Sure and what’s wrong with a homemade 
boat? We’ll lay you a bet the home builder 
takes as much (if not more) pride in the job 
he does than any commercial shipwright. 

Heat Riser Specifics 

Compliments on your general over-all im¬ 
provement in the April issue. You get that 
little “extra something” of completeness into 
your how-to-do-it articles, such as your page 
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186 treatment of Spark Plug Troubleshooting. 
You gave detailed information on the gasket, 
which I have not seen in any other motor 
manual or article. 

How about a similar well-detailed explana¬ 
tion of operation, servicing and replacement 
of thermostat springs of exhaust heat riser 
valves . . . ? 

6943 N. Knox Ave. P. J. McKenna 

Chicago 46, Ill. 

We’ve dissected the heat riser valve fairly 
thoroughly in recent articles, P. J., but we’ll 
take another look at our coverage to see if 
we come up with a better job. 

Slowed by Stmticharging 

On page 84, April ’60 S&M, it states that a 
straticharged 1956 Chrysler New Yorker goes 
from 0-60 mph in 12 seconds. This is com¬ 
pared to 10y 2 seconds for a conventional 1956 
V8 Chrysler. 

Is a straticharged car slower than one that 
is not straticharged? 

1613 W. Albion Ken Greenberg 

Chicago 26, Ill. 

Yes. To get better fuel economy and smog- 
free operation, some acceleration has been 
sacrificed. Those of you who wanted to get 
in touch with inventor Ralph M. Heintz can 
write him at Box 546, Los Gatos, Calif. 

Parts for Miniature Tape Recorder 

I would like to express how much I enjoy 
reading your magazine—one of the few that 
still provides projects to build and helpful 
hints. Most of the others have turned into 
“what’s new” and new car manuals. 

Since I am a pilot I especially want to con¬ 
gratulate you on your well-written articles 
in test flying the new planes. 

I have been searching for just such a proj¬ 
ect as your portable tape recorder blueprint 
(Apr. ’60 S&M) ever since I saw the small 
tape recorders in Japan three years ago. But 
I did not feel I could afford $140 for one. I 
am now in the process of obtaining the nec¬ 
essary parts for building the tape recorder. 
Not being learned in electronics I have en¬ 
countered some problems in acquiring the 
necessary parts. 

USAF 1/Lt. Billy M. Washam 

Box 4145, 1709TTS 
Tinker AFB, Okla. 

For those of you who have had trouble ob¬ 
taining parts for the tape recorder, Allied 
Radio Corp., 100 N. Western Ave., Chicago 
80, III. and Newark Electric Co., 223 W. Madi¬ 
son St., Chicago 6, Rl. stock the electronic 
components. Thomson Industries, Inc., Man- 
hasset, N. Y. make the Nyliner bearings 
which are sold through local bearing supply 
houses. Wilson’s of Cleveland, 6502 16th St., 
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N. W., Fort Lauderdale, Fla. sells the Model 
6-100 6-volt motor for around $2.50 through 



In your April issue (Page 216) you have a 
picture of a cat and its private entrance (and 



exit) from the house, built by R. S. Dart. He 
should have trained Tabby to ring a bell for 
this kind of service! Enclosed is photo of 
my pet. 

R. D. 2 George M. Ward 

Canandaigua, N. Y. 

That’s a well organized cat you have, 
George. But we still like Author Dart’s solu¬ 
tion for cats who keep late hours. 

Fold-Up Trailer Queries 

Would like to commend your staff on a 
very excellent April 1960 issue. The chord 
organ and camping trailer plans were espe¬ 
cially interesting. However, I am curious to 
know how the trailer held together for 10,000 
miles of vacation travel without springs. 

316 S. Hamline Ave. Richard K. Parr 

St. Paul 5, Minn. 

What is the weight of the fold-up vacation 
trailer (Apr. ’60, S&M) completely built? 

518 W. Mahoning St. Peter J. Skoff 

Punxsutawney, Pa. 

With the no spring-soft tire arrangement, 
would think the trailer would roll hard, caus¬ 
ing the car to lug and upping gas consump¬ 
tion considerably. Don’t the underinflated 
tires soon break down . . . ? 

R. D. 2 David L. Ostrander 

Jamestown, N. Y. 

Author Troolin reports that his 1200-pound 
trailer has run 10,000 miles on two used 
8-inch tires, and they still show little wear. 
Hauling the trailer reduced gas mileage by a 
not unreasonable 3.2 mpg. He has had no 
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trouble with the ground clearance (about the 
same as that on a modern car), but clearance 
can be easily increased by adding desired 
board thickness between axle and body. And 
springs can be added, though not needed, for 
those who don’t mind the swaying. 

Igniter and Injector Pro and Con 

Was glad to see your article on the Fuel 
Igniter plugs (Aug. ’59 S&M). 

I placed a set of fuel igniter plugs in my 
Chevy 6 Two Ten at 21,300. Ran them without 
removing them till 36,750. They look like 
they had never been used—no soot and no 
ping on any gas used . . . For me they are 
100% better than regular plugs. 

Gleneden Beach H. W. Hoadley 

Oregon 

... I purchased Fuel Igniters more than 
five months ago and upon installing them in 
my car (a 1954 Cadillac Coupe) I immedi¬ 
ately detected a continuous miss both in low 
and medium speeds. Took the car to my me¬ 
chanic to have same checked as to timing 
points etc. and he did so to factory specifica¬ 
tions. The car continued missing and I re¬ 
turned them to the factory requesting my 
money back or a replacement with the plugs 
of my choice. After four and a half months 
I still haven’t heard from the factory. . . . 

U. S. Post Office J. Blanco 

Oceanview Br. 

Miami, Fla. 

I bought a set of fuel igniters. Checked 
with compression, they fired better than AC’s 
and a couple of other brands I tried. But 
that’s as far as it went. Did not get any bet¬ 
ter mileage, vacuum reading, pick up or top 
speed. 

5032 S. Seeley Ave. Milton C. Roncek 
Chicago, Illinois 

. . . Have some fire injectors now but have 
not noticed appreciable difference in opera¬ 
tion of car . . . 

3111 Sixth Ave. Douglas M. Blankenship 
Tacoma 6, Wash. 

For those of you who came in late, we re¬ 
ported in the Aug. ’59 S&M on the results of 
tests which matched sets of conventional 
Champion spark plugs against a set of Fuel 
Igniters and a set of Fire Injectors. There was 
no appreciable improvement in fuel economy 
using the more expensive Igniters and Injec¬ 
tors. Since that time, we have been running a 
set of three Champion plugs and three Fuel 
Igniters in a 1951 Ford Six, alternating the 
plugs between cylinders every 500 miles. 
After 3,900 miles of driving, both types of 
plugs are running clean, with no visible signs 
of wear, and the car has started, idled and 
run well at all speeds with no indications of 
consistent mis-firing. 
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Colonel Fred P. Dollenberg 


We were stuck in the busy mid-Manhattan 
street. Behind us the traffic piled bumper to 
bumper, horns screeching indignantly. The col¬ 
onel leaned over to our cab driver. “What’s 
wrong?” he asked. 

The cabbie pointed with his cigarette to the 
car in front, "Look." 

We did. The car ahead of us-a shiny 1959 
model -had stalled and the starter clattered 
endlessly with that empty metallic sound that you 
know in advance is not going to make the motor 
catch. Twisting the ignition key in helpless fury, 
the unfortunate motorist at the same time was 
exchanging uncomplimentary opinions with the 
drivers of the vehicles snarled behind him. At 
length he piled out of'the car, wrenched at the 
hood, and looked fiercely at the. inert engine. To 
no one in particular, but as though to vindicate 
himself to his tormenters, he shouted: "I just 
know it's those damned spark plugs. Only two 
thousand miles and already they're shot!" 

Startled, I turned to my companion. "Colonel," 
I demanded, "is this a plant?" He stared back at 
me, then he got it and he began to laugh. So did 
I, in a moment, and there we were in this taxicab, 
stalled between skyscrapers and going no place, 
roaring as though we'd never stop. 


Spark plugs! That was the joke. The Colonel and 
I were on our way to his downtown office where 
I was scheduled to interview him for a magazine 
story. The subject-spark plugs. 

You see, Col. Fred Dollenberg is the inventor 
and manufacturer of a device which is designed 
to allow automobiles to run without spark plugs! 

Later, sitting in his top floor office, with the 
drapes parted to reveal the exciting lower Man¬ 
hattan skyline, I got a more leisurely look at the 
Colonel. I wondered and asked about his smashed 
nose - the war maybe? - and he smiled and said 
no, just an opposing tackle with a very hard head. 
Dollenberg was a star fullback at St. Joseph’s in 
Philadelphia before he joined the Army Air Force 
as a pilot immediately after he got his degree as 
an engineer. After war was declared against Japan 
and Germany, he saw enough action to later re¬ 
ceive the Inquirer Hero Award as Philadelphia’s 
most decorated flyer, succeeding a similar award 
to Marine hero Al (Pride of the Marines) Schmid. 
He was one of the first to personally pilot Gen. 
Douglas MacArthur. Evidently there was consider¬ 
able brilliance to this young fighter; he started 
the climb up to the brain brass, and some of the 
military manuals he was charged with preparing 
are still used by the Air Force. (Only part of this 



"The spark plug was invented more than 40 years ago. For the last 
20 years it has not been doing an adequate job. The V.S. Navy 
and Air Force knew this only too well. The Naval Bureau of 
Aeronautics cooperated with me by undertaking extensive, expen¬ 
sive testing to replace obsolete spark plugs with this new efficient 
type of fuel ignition. If e were successful with the LS-702 — the 
aircraft predecessor of the present Lectra Fuel Igniter for auto¬ 
mobiles. Today this extraordinary invention is- replacing spark 
plugs in lens of thousands of automobiles throughout the country. 
By 1961 every car made will carry fuel igniters not spark plugs” . . . 
Col. Fled P. Dollenberg, USAF Res., from a speech at the Conrad 
llilton Hotel, Chicago, January 8, 1958. 
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did I drag out of Dollenberg. Indeed it was only 
through reading a newspaper file that I learned 
of the Colonel's outstanding combat record!) 

It was while Dollenberg was in command of a 
task force of seasoned P-40 pilots that a grim 
incident took place which set the then Capt. 
Dollenberg off on his restless search for perfec¬ 
tion. A young ace, coming in safe and sound from 
a mission where he had gone through murderous 
enemy fire, never made it to his safe hut a few 
hundred yards away. He nosed a bit too low- 
no engine power to get the plane up quickly — 
and the trees that lay just short of the runway 
caught the plane and pilot and crashed both. 
Dollenberg was horrified at the accident and at 
the paralysis of fatalism that seemed to settle 
on the shoulders of officers and enlisted men 
alike in the face of a tragedy so senseless. . . . 
After all, it seemed to say, it is true, isn’t it, that 
more planes are lost through engine failure and 
other non-combat accidents than are brought 
down by the Japs? You had to expect such things 
-and accept them. . . . But Dollenberg couldn't 
accept it. Not when the cause of this type of 
accident could be ripped out of the engine. 

"Plug failure?” I asked. He nodded, shortly. 
"This tragedy and others, too. Too many others. 
Did you know that spark plugs were invented more 
than 40 years ago for engines whose limit was 20 
miles an hour? These very same spark plugs! And 
that in principle they haven’t been changed an 
iota since? Can you imagine a 2000 horsepower 
motor depending for ignition on a skinny little 
spark that had been intended to help Grandpa 
toot around the square on a Sunday afternoon? 
Well, that's what these boys had under their P-40 
hoods." The accident had started him off on his 
search, I supposed, and again he nodded. It hadn't 
been an easy journey. Apathy, defeatism-a young 
enthusiasm will always encounter these. I’ve done 
many success interviews, and it’s a rare success 
that has been a joyride. Dollenberg spent long 
hours off duty working on the problem of the 
antiquated spark plug, but when the war ended 
he still hadn't cracked it. Returning to a young 
wife and family the Colonel organized a non- 
scheduled commercial airline and operated it for 
3 million miles, even introducing gliders for the 
first time in commercial aviation. 

If it hadn’t been for some weight-throwing on 
the part of one of the larger airlines which had 
begun to smart under the irritating competition 
it was getting from the Dollenberg outfit, the 
young man would undoubtedly have succeeded in 
commercial aviation and this particular story 
wouldn’t have been written. But as it was, Dollen¬ 
berg was forced out of business on the sort of 
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technicality that somehow seems always to crop 
out against the small business, not the big. He 
had to sell. 


Well, there he was-with a little money left 
from the debacle, a family, and a living to make 
for them. He turned his attention once more to 
the anachronism of modern engines-the spark 
plug. Starting again from scratch, he reviewed 
the problem. 

"It’s really quite simple," said Col. Dollenberg. 
"An engine provides power for a vehicle because 
gasoline, sprayed into the cylinder, is ignited by 
a spark. When ignited the gasoline burns pushing 
the piston down into the cylinder. The more com¬ 
plete the burning of the gas the more force in 
the cylinder. The more force, the more power. 
Obviously, therefore, the larger the spark the 
more gas ignited and burned. What we were after 
was a much larger spark, a big, fat flame!" 

"And the conventional spark plug can’t provide 
it?" 

“No, it cannot. Every mechanic knows that." 

"And the kid in the plane?” 

"The P-40? What killed him was insufficient 
fire-a spark too skinny to ignite sufficient gas 
to give the engine instant power to climb up and 
over those trees.” 

"Why can’t the spark plug give a fat spark?" 
I persisted. 

The colonel spoke simply. “Because of its basic 
design. Every spark plug has an air gap - .025 to 
.035 of an inch — and the spark is no larger than 
the gap. No larger did I say? Only when the plugs 
are brand new is the spark even as large! Carbon 
forming immediately as the plug is put into use 
begins fouling, then ruining, the tip. The thin wire 
electrodes begin to wear away. The danger-and 
enormous expense-of this obsolete mechanism 
lies in these factors." 

The answer to the spark plug was an igniter 
which had no airgap —which contained no wire 
electrodes-whose tip would not foul-which 
would not blow out even at the highest com¬ 
pression . . . which would never need a replace¬ 
ment for the life of the engine. 
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Colonel Dollenberg went to Washington. 

The Navy didn't accept him with open arms. The 
principle - fine! Let’s see it work. And Dollenberg 
made it work. After the most exhaustive tests, he 
knew he was in. . . . Out went the spark plugs. 
His LS-702 Prototype was approved for U. S. 
Navy high-compression engine use. 

If that had been it, it still would have made 
a good story-the revolutionary change that a 
former fighter pilot had effected in military air¬ 
craft. But that wasn't all. Dollenberg turned to 
the field of automobiles. 

For more than 40 years the old fashioned spark 
plug had been the standard gas igniter for every 
car made. During that time engine power had 
soared from less than 20 horse to more than 300. 
Every year the puny spark plug with its skinny 
little flame became less able to do its job. The 
new high compression engines were now burning 
out spark plugs in a few thousand miles of 
driving. In 1958 Americans paid more than 500 
million dollars merely to replace wornout spark 
plugs. To provide what spark plugs could not do, 
the big oil companies began to produce super and 
then super-super gas-at super prices! Not only 
were car owners spending a huge sum for plugs 
each year —they were also spending a fortune in 
premium gas for the privilege of keeping spark 
plugs in their engines. And even at that they were 
not getting their money’s worth, as the new cars 
they bought very soon became sluggish ones. 

If ever there was a call for a modern, efficient 
ignition mechanism to go with the modern auto¬ 
mobile, this was it. Dollenberg heard the call. He 
marketed the LECTRA FUEL IGNITER! 

There were problems. Little ones like design¬ 
ing the Aircraft igniter to the same size and 
shape as the conventional automobile spark plug 
it was to replace. And big ones such as getting 
a small voice heard in the towering wilderness 
of the Detroit automobile kingdom. Dollenberg 
was helped by the shrewdness of fleet operators 
whose business depended upon efficiency and 
economy. Taxicabs running triple-shift around the 
clock installed the Fuel Igniter and reported a 
10-20% increased gas mileage per car! Truck 
owners followed suit-and then the motorist. In 
less than 12 months, sales of the Lectra Fuel 
Igniter 'zoomed into the million dollar strato¬ 
sphere! 

I asked Dollenberg about the Lectra advertising 
claim that had jolted motorists all over the coun¬ 
try. "Colonel, you've made the guarantee that 
LECTRA FUEL IGNITER will save a car owner $100 
a year or that you will take back the igniters and 
refund their money. How do you arrive at that 
one hundred dollars figure? 1 ' 
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"It's based on the average of 10,000 miles of 
driving in one year. First there will be a saving of 
from $10 to $12 a year in eliminating spark-plug 
cleaning, gapping, and adjusting at 5,000 miles, 
replacement at 10,000 miles.” 

"Does that mean that the Fuel Igniter will need 
no cleaning or replacing for a'whole year?” 

“It means that the Fuel Igniter will never have 
to be cleaned or replaced! I mean that we guar¬ 
antee that it will outlast the life of any car! Not 
only that: we are also guaranteeing that the Fuel 
Igniter will squeeze up to G-maybe 8-more miles 
out of every gallon of gas purchased the first year 
and every year-or we will replace them free until 
they do. That's a saving of $40 per year. And it 
will do this using regular gas-economy gas-not 
the super gas bought at such walloping prices. 
That means a saving of $50 each year. And the 
Igniters will do this every year of the car’s 1 ife — 
they improve with age. They never wear out!” 

As Dollenberg talked I drew up a chart. You 
can see it at the top of the next page. 

I said to Dollenberg, "Colonel, to a person like 
myself-a guy who drives a car well but knows 
next to nothing about its mechanism - who's 
always felt the car runs better after it's had a 
wash — how will I know right away I've really got 
something after I’ve switched from spark plugs 
to Fuel Igniters?” 

The Colonel twinkled at me in sympathy. "I’ve 
always felt it a pity they don’t teach mechanics to 
all school children. I think 1 know just how you 
feel. Anyway - very seriously - please listen to 
this: The first time you press the starter after 
you've installed the Igniters (very simple - by 
the way), you’ll hear and feel an instant clean 
throb and an immediate even roar of the engine. 

I tell you, you'll be astonished. Even on the 
coldest morning you'll get a thrill, listening to 
your engine kicking over instantly and. then 
settling quickly into a smooth purr. As for stalling 
in traffic, like that fellow did this afternoon, 
that won’t happen to you. Stalling is almost 
always traceable to a faulty spark-and the Igniter 
will not fault. Climbing and passing? Even a big 
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HOW MOTORISTS ARE SAVING $100 A YEAR 



Gas Consumption 
Additional cost of premium gas 


SPARK PLUGS 

several times 
a year 

600 gallons 
$50 a year 


LECTRA FUEL IGNITERS SAVINGS 

never $10 per year 

465 gallons $40peryear 

not a cent $50 per year 

TOTAL SAVINGS = $100peryear 


325 horsepower car can and does falter on a hill 
or when it tries to pass if suddenly the spark 
plugs aren't burning sufficient gas. That won't 
happen to you. Instead you’ll climb and pass more 
swiftly than you’ve ever known because you’ll be 
burning gas, not wasting it. You've heard about 
the simple exhaust test? Try it. First, with the 
spark plugs in place, let the engine idle and stuff 
a ball of white absorbent cotton into the mouth 
of the exhaust. It will come out soaking with 
unused gasoline. Then try it with Igniters replac¬ 
ing the plugs. The cotton ball will be almost dry. 
The gas burned instead of escaping through the 
exhaust. Or here’s something else. Again with 
spark plugs in the car, go into gear—or in drive 
if you have an automatic transmission. Don’t 
touch the accelerator. Now note how much the 
car moves forward - if at all. Then unscrew the 
plugs and replace the Igniters. If you stood still 
with spark plugs you’ll move forward from 4 to 6 
miles an hour with the Igniters while not touching 
the gas pedal! The gas that was required with 
spark plugs in your car merely to idle your motor 
without being able to move it forward, carries 
you forward up to six miles an hour with Igniters 
in the engine! One more final thing —with Spark 
plugs a car must be looked over and adjusted 
several times a year. You know that from your 
own experience. But can you appreciate the con¬ 
cept of never, never having to remove or change 
spark plugs because you don’t carry any? The 
concept of Fuel Igniters becoming permanent in¬ 
stallations in your engine —for the life of your 
engine? 

"Yet, with all this-believe it or not-I still 
haven't fully answered your question . . . How 
you’ll use more air and less gas ... the savings 
on your battery ... increased RPM ... how carbon 
-the enemy of spark plugs - actually increases 
the efficiency of Fuel Igniters. But what I've tried 
to say is that the spark plug is as inferior to the 
Fuel Igniter as the wagon is to the modern auto¬ 
mobile. And just as out-dated. Auto mechanics 
know this now. The ordinary motorist is learning 
about it fast." 

"One last question: What about Detroit, Col. 


Dollenberg? Do you feel you're fighting a cru¬ 
sade?" 

■'Dollenberg looked out of the window, out into 
the dusk of the city. There was a reflective quiet¬ 
ness about him as he thought of his reply. Then 
he said: "No, we don’t believe we're fighting the 
big spark plug manufacturers. Oh, there’s bound 
to be a competitive fight soon because it's a mat¬ 
ter of only a short time before these giants will 
all.scrap their investments in the obsolete spark 
plug and turn to the manufacture of fuel igniters. 
Meanwhile — to put it quite candidly — there is, 
of course, that huge investment in stocks of spark 
plugs to liquidate and while the big fellows are 
attempting to unload, LECTRA will be booming 
along.” The grin came out again as he said: "I 
hope they take their time about it. At the rate 
we’re going we’ll be big enough to take care of 
ourselves shortly.” 

I got up to go, convinced that Dollenberg’s 
quiet confidence was well-founded. The product 
and the man were right for each other. Here's an 
incident which impressed me. A short time ago, 
LECTRA ran a mail order advertisement in the 
sober New York Times. One of the replies they got 
was from a gentleman in Pennsylvania who put it 
to LECTRA right on the line. Said the Pennsyl¬ 
vania man: 

“I’ve read your ad in the New York Times. What 
I want you to do before I order a set is for you 
to send me a copy of that ad through the United 
States mails. Then if your Fuel Igniters won't 
come through with all those fancy promises- 
and if you don’t send my money back if they don’t 
perform as you say - I’ll have Uncle Sam on my 
side while I go after you.” The hard-bitten Penn- 
man was sent the ad through the mails, all right. 
And he ordered a set of Fuel Igniters. LECTRA 
wasn't fearful that Uncle Sam would be after 
them. Because — and here was the kicker — 
Uncle is a LECTRA customer! Many military in¬ 
stallations have field-tested the Fuel Igniter. As 
a result of these field tests, many thousand Fuel 
Igniters have been, purchased by these govern¬ 
ment units. 

So that's the story of The Big Fat Flame. I'm 
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(Advertisement) 

leaving a little space for a message from Col. the garage with my set of Fuel Igniters. I can’t 
Dollenberg. Meanwhile I'm on my way outside to wait to get rid of those spark plugs! 


This article has been presented both as an advertisement for the Lectra Fuel Igniter and 
as a public service. Especially do I wish to emphasize the words public service. It is flattering 
to be imitated, it is said, but since the invention of the Lectra Fuel Igniter, there have 
appeared so-called "imitations" which have failed to perform as promised. 

We state, flatly and sincerely, that we can back every claim that appears in Mr. Mayer’s 
story. Please look very carefully at the fable which follows: The fuel consumption figures in 
this chart are compiled from extensive field tests by industrial and private users. 


YEAR 


RECORD OF PERFORMANCE-LECTRA FUEL IGNITERS 

NOTE —All Lectra-equipped cars in these tests used REGULAR GAS 

(compiled from survey reports and field tests) 


Make of Car 


Spark Plug 
Miles 
Per Gallon 


(Gain) Extra 
Per Gallon 


1956 Chevrolet V8 17.7 

1959 Oldsmobile 17.1 

1955 Nash Rambler 20.0 

1954 Plymouth 6 22.2 

1955 Ford Fairlane 14.0 

1957 Chrysler Windsor 16.5 

1954 Oldsmobile 98 1515 

1958 Pontiac 15.6 

1957 Dodge D-500 16.0 

1951 Buick Super 13.0 

1958 Chevrolet 16.9 

1956 Plymouth V8 16.0 

1955 Oldsmobile 98 15.0 


22.2 

20.3 

27.6 

26.0 

21.2 

21.0 

18.0 

19.1 

21.5 

17.0 

23.8 
20.0 

20.9 


24% 

18.7% 

38% 

17% 

50% 

20% 

14% 

22.4% 

35% 

22% 

40.8% 

25% 

40% 


(air-conditioned) 

All above figures confirmed by letters and reports available from our files in New York City. 

Nothing is as exacting — as compromising - as cold statistics. In the final analysis, nothing 
will prove to you the extraordinary benefits of the Lectra Fuel Igniter as its performance in 
your own automobile. 

Therefore we guarantee (and stake our reputation and our business on this guarantee): 
That Lectra Fuel Igniters must be everything we say they are, everything we have led you to 
expect. They must make your car perform as you never thought it would and on regular gas. 
You must in YOUR OWN JUDGMENT get easier starting, faster pick-up, improved economy 
(to conform to the table above) or you can return them within 10 days and get back every 
cent you paid —without question and without delay. What’s more-they must continue to 
function properly for the life of your car or they will be replaced until they do. 

We’ve taken a lot of your time in presenting our story. Now there's nothing else to say; 
the rest is up to our Fuel Igniter. If you want to try them (bear in mind our guarantee) they 
will be rushed to you as soon as we receive your order. For your convenience we are adding 
a coupon to the bottom of this page. If you’ll fill it out and mail it I can promise you the 
most exciting automobile experience you've ever known. 


Sincerely, 


Lectra Fuel Igniter Co. 


Lectra Fuel Igniter Co., Dept. M-4 

11 East 47 Street, New York 17, N. Y. 

Rush my Lectra Igniters by return mail on your money-back guarantee. 

□ 1 enclose $12.60 for 6 Igniters □ I enclose $16.80 for 8 Igniters 

□ I enclose $.for.Igniters at $2.10 each 

□ Send.Igniters C.O.D. I enclose $1 deposit and will pay postman balance on delivery plus 

shipping charges. 

My car is.year.make.model.no. of cylinders 

Address... 

City.Zone.State. 


August, 1960 
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WHAT’S NEW 



Rechargeable 
Radio Battery 


Use Your Outboard as a Pump 

• In less than five minutes you can attach 
the Shellback pump to your outboard and be 
able to pump water at 110 gal/min. at 55 lbs. 
pressure. The 8% lb. pump is made of cast 
aluminum and bronze and consists of just five 
parts. To attach remove the outboard prop, 
slip the pump over the shaft and tighten to 
housing. Fits any outboard of five or more 
hp. Price, $49.50. Manufacturer, Shellback 
Mfg. Co., Dept. RCS, 1320 E. Elza, Hasel 
Park, Michigan. 

Scuff Plate-Threshold Set 


• A rechargeable battery and 
plug-in charger interchangeable 
with the miniature 9-volt bat¬ 
teries used in transistor radios is 
said to be good for thousands of 
hours of life. To recharge, just 
snap the battery into the charger 
and plug into an a-c outlet. The Pony, as the 
unit is called, is a Japanese import tagged 
at $4.95 by the B&K Mfg. Co., 1801 W. Belle 
Plaine Ave., Chicago 13, Ill. 


Up- or Downstroke Action 
on Reloading Tool 

• Reloaders can now specify their choice of 
a downstroke or upstroke handle operation 
when selecting the Pacific Super tool ($18.50). 
Several operating advantages are claimed for 
the downstroke method. By starting the 
stroke from a waist-high, horizontal position. 



• Ease of installation and maintenance are 
claimed for the aluminum scuff plate and 
threshold shown below. The guard being 
pointed out by the pencil is fitted with a vinyl 
tube for a tight seal along the full width of 
the door. Guard can 
ne installed on 
either side of the 
door. Product is 
available in mill fin¬ 
ish ($6.49 for 32 in. 
width and $6.98 
for 36 in. width), 
polished, satin or 
gold anodized finish 
at somewhat higher 
prices. Available 
from Skuff Guard, 

Inc., Dept. TYG, 

3232 N. W. 38th St., 

Miami 42, Fla. 
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I EARN 816 PAY and 
9 WORK EVERY DAY! 























the reloader has an unobstructed view of his 
work and can apply maximum pressure 
throughout the arm motion without stopping 
to change grips. The handle also locks in 
this starting position to maintain the shell- 
holder in correct position for receiving a case. 
A slight forward push releases it for the 
downstroke. Present owners of Pacific Super 
or Standard models with a straight-link de¬ 
sign feature can convert their upstroke units 
by purchasing only the new downstroke as¬ 
sembly component ($6.75). Made by Pacific 
Gun Sight Co., Inc., Dept. SAA, 2901 El 
Camino Real, Palo Alto, Calif., the units are 
available from gun dealers. 

World Globe for Hams and Swls 

• Features of this 
12-in. full color 
globe for hams and 
shortwave listeners 
are devices which 
indicate to the user 
the direction in de¬ 
grees and the dis¬ 
tance of any coun¬ 
try from his own 
location. The direc¬ 
tional disc is cali¬ 
brated from 0 to 
360° and the mile¬ 
age strip from 0 to 12,500 miles in 500-mile 
segments. When the mileage strip is moved to 
the country desired, distance and direction in 
degrees are indicated simultaneously. A pivot 
post for these indicators permits customizing 
the globe for any location, while a swivel 
mount permits rotating the globe in either 
the polar or equatorial plane. 

Amateur call letter prefixes are shown on 
each country. Also included in the $11.95 
price is a disc which indicates the time any¬ 
where in the world. Carried as 77 S 325 by 
Allied Radio Corp., Dept. CN, 100 No. West¬ 
ern Ave., Chicago 80, Ill. 

A Handful of Air Pressure 

• The Auto Doctor ($3.98) will blow out 
clogged gas and oil lines, inflate tires to 12 
lbs. for emergency drive-ins, bleed hydraulic 
brakes, dry distributor, siphon gas from one 
tank to another, pressurize tank for over¬ 
coming vapor lock. Or, using only part of the 
Auto Doctor (or purchasing separately under 
the name of Squeeze-Aire at $2.98) the de¬ 
vice can be used to inflate basketballs, air 
mattresses, bicycle tires, auto tires up to 15 
lbs., or pump liquids from one container to 
another. 

Those who need only the features of the 
universal cup portion of the Auto Doctor, 
can purchase the Auto Doctor, Jr. ($1.29) 
which consists of a cup, 24 in. of Buna N tub¬ 


ing, valve and shut off clip. With it you can 
pressurize the fuel tank by blowing on the 
tubing with the mouth, thus generating 
enough pressure to force fuel into the carbu¬ 



retor, overcoming vapor lock and air lock 
and permit driving with an inoperative fuel 
pump. Available from General Specialties 
Co., Dept. P. O. Box 539, Glenwood Springs, 
Colo. 

Cordless Shaver Has Recharger 

• The Remington Lektronic full-sized, cord¬ 
less electric shaver is rechargeable and com¬ 
pletely adjustable to any beard or skin. Two 
nickel cadmium batteries provide the power, 
storing enough energy for more than a 
week’s shaving. An overnight stay in the re¬ 



charging stand plugged into any 90- to 250- 
volt AC outlet replenishes the energy. 

The gold and white unit is packed with 
charging unit, cord and brushes in a fitted 
black and gray leatherette gift case. Retail¬ 
ing at about $40, the shavers are available 
nationally or by mail from Hoflritz, Dept. 
RAM, 49 East 34th St., New York, New 
York. 
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Holding You Back? 


Don Bolander says: “Now you can learn 
to speak and write like a college graduate” 


Is Your English 


D uring a recent interview, 
Don Bolander, director of 
Career Institute of Chicago and 
a leading authority on adult ed¬ 
ucation, said, “You don’t have to 
go back to school in order to 
speak and write like a college 
graduate. You can gain the abil¬ 
ity quickly and easily in the pri¬ 
vacy of your own home through 
the Career Institute Method.” In 
his answers to the following ques¬ 
tions, Bolander tells how it can 
be done. 

Question: What is so important 
about a person’s ability to 
speak and write? 

Answer: People judge you by 
the way you speak and write. 
Poor English weakens your 
self-confidence—handicaps you 
in your dealings with other 
people. Good English is abso¬ 
lutely necessary for getting 
ahead in business and social 
life. You can’t win the respect 
and complete confidence of 
other persons without a sure 
command of good English. 

Question: What do you mean by 
a “command of English ”? 

Answer: A command of English 
means you can express yourself 
clearly and easily without fear 
of embarrassment or making 
mistakes. It means you can 
write well, carry on a good 
conversation—also read rapidly 
and remember what you read. 
Good English can help you 
throw off self-doubts that may 
be holding you back. 

Question: But isn’t it necessary 
for a person to go to school in 
order to gain a command of 
good English? 


Answer: No, not any more. You 
can gain the ability to speak 
and write like a college gradu¬ 
ate right in your own home— 
in only a few minutes each day. 

Question: Is this something new? 

Answer: Career Institute of Chi¬ 
cago has been helping people 
for many years. The Career 
Institute Method quickly shows 
you how to stop making em¬ 
barrassing mistakes, enlarge 
your vocabulary, develop your 
writing ability, discover the 
“secrets” of interesting con¬ 
versation. 

Question: Does it really work? 

Answer: Yes, beyond question. 
In my files there are thousands 
of letters, case histories and 
testimonials from people who 
have used the Career Institute 
Method to achieve amazing 
success in their business lives. 

Question: Who are some of these 
people? 

Answer: Almost anyone you can 
think of. The Career Institute 
Method is used by men and 
women of all ages. Some have 
attended college, others high 
school, and others only grade 
school. The method is used by 
business men and women, typ¬ 
ists and secretaries, teachers. 


industrial workers, clerks, min¬ 
isters, and public speakers, 
housewives, sales people, ac¬ 
countants, foremen, writers, 
foreign-born citizens, govern¬ 
ment and military personnel, re¬ 
tired people, and many others. 

Question: How long does it take 
for a person to gain the ability 
to speak and write like a col¬ 
lege graduate, using the Career 
Institute Method? 

Answer: In some cases people 
take only a few weeks to gain 
a command of good English. 
Others take longer. It is up to 
you to set your own pace. In as 
little time as 15 minutes a day, 
you will see quick results. 
Question: How may a person 
find out more about the Career 
Institute Method? 

Answer: I will gladly mail a free 
32-page booklet to anyone who 
is interested. 

If you would like a free copy of 
the 32-page booklet, “How to 
Gain a Command of Good Eng¬ 
lish,” just mail the coupon below. 
The booklet explains how the 
Career Institute Method works 
and how you can gain the ability 
to speak and write like a college 
graduate quickly and enjoyably 


DON BOLANDER 

Career Institute, Dept. E-1239, 30 East Adams, Chicago 3, Ill. 
Please mail me a free copy of your 32-page booklet. 
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Directional Signals for Bikes 

• For just $2.25 you can add a headlight-turn 
signal unit to your bike. The battery con¬ 
tainer-headlight mounts on the handlebars 


while the directional signal screws into place 
on the back of the bike. Made by L & M Co., 
Box 881-SIR, St. Louis, Mo. 

Baffled Sprinkler and Soaker 

• By raising or low¬ 
ering one or more 
of the lily petal 
baffles in this sprin¬ 
kler, you can design 
just about any 
spray pattern 
needed, full circle 
to 30 ft. or a narrow 
swath. Serrated 
spreader head 
breaks the water 
into fine spray. 

Made of rust-proof metals and enameled in 
two colors, the sprinkler is priced at $3.95 by 
W. R. Steele Co., Dept. SM, 7569 University 
Ave., La Mesa, Calif. 

Variable-Pitch Prop 
Halves Trolling Speed 

• Slow trolling is pos¬ 
sible with the new 
models of the Multi- 
Pitch propeller, said to 
give a 9-14 or 10-15 in. 
pitch range, depending 
on the type of motor. 
Low pitch gives the 
boatman a blade angle 
setting for maximum 
power while a high 
pitch gives greater 
speed or economy in 
cruising. 

While the new 
props, designed to fit 
almost all models of 
24 to 45 hp outboard 


motors are said to have six pitches in addi¬ 
tion to the new trolling pitch, the selector 
dial can be set to any desired position. Only 
a screwdriver is needed in replacing dam¬ 
aged blades. Prices range from $27.75 to 
$32.50, depending on the motor used. Made 
by Lesnor-Maehr Marine Co., Inc., Dept. 
GBA, Floral Park, New York. 

Free-Standing Ranges with 
Appearance of Built-Ins 


• New free-standing electric ranges which 
have a built-in look, yet are available either 
as ranges alone or with base cabinets have 
been announced by Frigidaire. The Flair 
model illustrated consists of a two-oven-plus- 
four-burner unit ($560) on a companion cabi¬ 
net ($60). Because the oven doors move 
upward, they do not interfere with utensils 
on the range. Range itself acts as a drawer 
in that it fits completely into the cabinet 
when not in use and rolls partly out for two- 
burner use or all the way for four-burners. 
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FLORIDA’S 

"HIGHLANDS 

OF 

PARADISE” 


Every week over 3,000 new residents move into 
Florida to live. And no wonder! No state income 
tax, no inheritance tax (prohibited by the State 
Constitution). Virtually no real estate taxes be¬ 
cause the first $5,000 of assessed valuation 
(usually much lower than the actual value of 
your home) is exempted from taxation. 

And all this in a paradise where a couple can 
live comfortably on a moderate income. Com¬ 
fortably? What an understatement when you are 
talking about the only sub-tropical state in the 
Union with its waving palms, its sun-kissed 
climate, its gorgeous foliage, its sparkling waters. 
Florida is a state so rich in all gifts, so lavishly 
endowed by Nature, with such a spectacular 
present and so breath-taking a future that living 
here is pleasure-pure pleasure! No wonder every 
week someone you know or have heard of is 
moving to Florida for good—to really LIVE! 

But is there a catch? Yes there can be. To 
many people Florida means its coasts-its Miami, 
its St. Petersburg, its Daytona, its Jacksonville. 
And the cost of land there is high-very high. 
Building lots usually sell for thousands of dollars 
each in these areas-many times even higher. 
And the irony is that coastal sections are often 
a headache to the buyer. In the words of W. M. 
Gracy, District Manager of Florida Power Corp. 
and President of Dunnellon Chamber of Com¬ 
merce: “...the most important factor in choosing 
a homesite in Florida is the selection of high, 
dry, well-drained land. Much of the state, par¬ 
ticularly in coastal areas, consists of low lying 
or filled lands which often present a permanent 
drainage problem to homeowners.” 

“High and dry land”-that is the secret of 
Central Florida-the high lands of Paradise! The 
rate of growth in Central Florida is about 15% 
ahead of the rest of the state! And why shouldn’t 
it be? Central Florida is more beautiful, yet costs 
much, much less. Nature is no where else as 
extravagant in her blessings. Water? Central 
Florida has 3000 beautiful lakes! Natural beauty? 
The exotic foliage, balmy climate, rolling hills, 
can't be equalled by anything on the flat coast- 
land. Fertility? This is the orange tree country. 

And best of all it is high land—beautiful roll¬ 
ing hills whose elevation averages between 75 ft. 
and 115 ft. above sea level! 

We are the developers of Rainbow Lakes 
Estates, situated in the Ocala-Dunnellon-Silver 
Springs area, the heart of the highlands of Para¬ 
dise. We are blessed with 3 sandy-bottomed 
lakes —deep, blue-watered and with our own 



fill NIMEL LON 

* WELCOMES YOLT ^ 
iB.y. WORLDS^-Ik^ST BASS 

Our lovely private Country Club is nearing 
completion and you automatically become a 
member with full privileges when you purchase 
a homesite in Rainbow Lakes Estates. 

Now please read this: Every homesite in Rain¬ 
bow Lakes Estates is on rolling land and we 
guarantee that you will NEVER HAVE A DRAIN¬ 
AGE PROBLEM! We say it once more! Every 
homesite is high, dry and fertile with never a 
wet spot, and with never a drainage problem. 
And all you have to do to convince yourself that 
Rainbow Lakes Estates is really the highlands 
is to inquire of any bank or Chamber of Com¬ 
merce in the Ocala-Dunnellon-Silver Springs area. 

The price of our lots? We guarantee our home- 
site owners gracious living. We won’t permit 
overcrowding. Therefore we sell our homesites in 
parcels of Va acre minimum, $595 for the full 
1/4 acre! This is it-no extras, no assessments, 
no fine print! Terms? $10 down, $10 per month! 

But you’ll want to know more—much more, 
about our hard-paved roads under construction, 
our neighbors, our low humidity, utilities, thou¬ 
sands of things. And we'll be delighted to tell 
you the full, thrilling story-ABSOLUTELY FREE 
AND WITH NO OBLIGATION - in our fascinating 
portfolio in full color. We repeat: we’re anxious 
to do this FREE and with no obligation to you- 
merely for your asking. If you're thinking of 
Florida at all, you owe it to yourself to read the 
story of the “Highlands of Paradise." Just drop 
us a post-card or letter. We’ll rush you your free 
portfolio. That's all. There will be no callers, no 
salesmen. Send your name and address to 
RAINBOW LAKES ESTATES, Dept. RA-4, 819 
Silver Springs Blvd., Ocala, Florida. AD59072(4) 
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"They Took Me for a Russian!" 

Says Linguaphone Student in Moscow 





QUICKLY SPEAK 
Spanish, French,German 
...any of 34 World 
Languages by New 
RELAXED WAY at Home 

Think how useful and ex¬ 
citing' it is to speak another 
language like a native. 
Think of being at home 
mywhere — of ordering in 
the finest foreign restau- 
' conversing in any of 
w RELAXED scientific 
: — makes it easy! Almost 
t speaking like a r 


Right AT 

34 Languages by Linguaphone on FREE TRIAL. 
Frite for details. Send for FREE Book Today. 


□ Spanish . 
(American)! 

□ Spanish , 
(European)] 

□ French 

□ German 

□ Modern 
Greek 

□ Italian 

□ Russian 

□ Japanese , 

Other. 


MONEY-BACK 




TV Kaleidoscope 

• Your youngsters may not be enjoying the 
formal type of color TV, but the TV Kaleido¬ 
scope will provide them with many different 
beautiful color designs. 

To use the ’scope, just turn on the TV—any 



channel or blank screen, hold the wheel at 
arm’s length and spin the head. The $1.50 toy 
comes with four interchangeable color discs 
to provide variety. Made by the Whirley 
Corp., Dept., LEW, 153 No. Meramec, St. 
Louis 5, Mo. 


Shoulder Strap Clip 

• Photogs and 
others who trans¬ 
port their gear via 
shoulder straps will 
find the Carri pin 
will keep the slip¬ 
ping straps in place. 

Just IV4 in. long, 
the pin clips on the 
shoulder in such a way that its pins lock in 
place. It is put on or removed with one mo¬ 
tion of the hand. Available in chrome or gold 
finish at $1 from Carri Pin, Inc., Box 274-AA, 
Massapequa, New York. 


Three-in-One Hammer 

• This 16-oz. claw hammer ($4.95) comes 
with a nail head for regular carpentry, ball 
peen for sheet metal, soft head for finish 
work and a knockout pin. A hatchet head 
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Industry needs Electronic Technologists I 

LET RCA 
TRAIN YOU IN 
General Electronics 
Technical Writing 
TV, Communications 


Countless career opportunities are open to you in such 
fields as automation, guided missiles, radar, television, 
computers, and other industrial electronic applications. 
RCA Institutes Resident Schools in New York City and 
Los Angeles offer you comprehensive courses that pre¬ 
pare you for the field of electronics you may choose. 
No previous technical training required. Introductory 
courses in Math and Physics available. 

Coeducational Day and Evening classes. Free placement 
service. Applications now being accepted. 



The Most Trusted Name 
in Electronics 

RADIO CORPORATION OF AMERICA 


f " " “ " ■ Send fo ffce school nearest you — — — — — -j 


* RCA Institutes, Inc., Dept, s mr-so 

J 350 West Fourth Street pacific Electric Building 

I New York 14, N. Y. 610 S. Main St., L.A. 14, Calif. 

| Please send me your FREE catalog of Resident School 

IS LL _J one—S.o^__ 


For Home Study Courses See Ad On Opposite Page 


($1.49) is optional. Heads are drop forged 
steel, handle is hickory. To use, insert shaft 
of desired head in end hole and tap firmly 
on the wood block furnished. To release, 
place tapered end of pin in side hole and tap 
firmly. Available from Dumas Co., Dept. SH, 
1 Jackson St., Worcester 8, Mass. 


Auto Clothes Rack 



• This aluminum auto-bar clothes rack has a 
telescopic adjustment which allows it to fit 
all cars. Just hang on the hooks already in 
the car. Extra hooks are included in the $3.95 
price. Available from Heywood’s, Dept. CLG, 
606 Summit St., Alton, Illinois. 

Small Craft Tooter 

• For emergency or close quarter signaling 
and as a fog horn, this small craft whistle 
will have plenty of use. The plated, three- 
pipe whistle sports a chain lanyard that is 



easily attached to becket or boat. Sounds like 
a steam whistle. Tagged at $2.98, it’s avail¬ 
able from the Empire Merchandising Co., 
Dept. EAP, 140 Marbledale Rd., Tuckahoe, 
N.-Y.—P. D. Urbain. 
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<®.RCA INSTITUTES ® 
OFFERS YOU TIE FINEST 
OF HOME STUDYTRAINING 



with each course is yours to keep. Practical work with 
very first lesson. Courses for the beginner and the 
advanced student. Pay-as-you-learn. You need pay 
for only one study group at a time. 


RCA INSTITUTES, Inc. Home Study School ZSM-00 

% RCA, Camden 8, N. J. 

Without obligation, send me FREE 64-page CATALOG 
on Home Study Courses. No salesman will call. 



SEND FOR THISl 
BOOK NOW* 


For 

Resident School courses, 
see ad 

on opposite page. 


Licensed by N. Y. State Dept, of Education. 


City .Zone. .. .State . 

Korean Vets! Enter discharge date- 

^no^ddito^aUolt’N'o osta'V'no’wttom* 
no delay. Send coupon to: 

RCA VICTOR COMPANY, LTD. 

5575 Royalmount Ave., Montreal 9, Que. 

To save time, paste coupon on postcard 
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YOUR WORKSHOP and MINE 



So many of you sent in fine photos 
of chord organs built from our April 
’60 S&M plans, we decided to devote 
this column to them. 

The prize-winning first photo (re¬ 
ceived in an envelope postmarked 
March 6 th) was of the chord organ 
built by Eugene Hoover of Emporium, 
Pennsylvania. Close behind, with let¬ 
ters postmarked March 7th, were pho¬ 
tos of organs built by John Theisen of 
Topeka, Kansas and Francis Pickett of 
Falmouth, Maine. 

As you can see from these photos 
many of the builders added an original 
touch to the project—such as wrought- 
iron instead of commercial wooden 
legs, decorative stars or fancy paneling. 
All of them did a craftsman-worthy job 
of adapting the design to the size and 
brand of accordion available. 

It’s a real pleasure to see what you 
readers can do with a plan. It makes 
all the sweat and frustration that went 
into developing the original suddenly 
seem very much worthwhile. 


Chord Organs Galore 


Built by John M. Theisen, Topeka, Kansas. 




Built by Francis Pickett, Falmouth, Maine. 


Built by Albert Goldin, 
Bridgeport, Connecticut. 


Built by Carl Henderson, 
Adelphi, Maryland. 
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Built by Leonard Facchina, Joliet, Illinois. 
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Do-It-Yourself Guides 


• Thirty battery-powered circuits using low- 
cost transistors enable experimenters to 
construct a broad range of high frequency, 
audio, instrumentation and entertainment 
equipment including audio voltmeters, trans¬ 
mitter modulators, microphone preamps and 
rain alarm systems. Transistors specified in 
the new Sylvania transistor circuit handbook 
permit experimenters to build the circuits at 
an average cost of $5. The 500 book is avail¬ 
able from Sylvania electronic parts distrib¬ 
utors or from Sylvania Electric Products, 
Inc., P. O. Box 35-JL, Buffalo 9, N. Y. 

• A concise pamphlet entitled Short Course 
for the Novice License is available on request 
from Eico, Dept. 313, 33-00 Northern Blvd., 
Long Island City 1, New York. The four-page 
brochure lists the Morse Code, many of the 
common abbreviations in ham radio usage, 
popular Q signals and radiotelephony call 
words. There is also general information re¬ 
garding FCC requirements for becoming a 
ham operator and questions (with answers) 
similar to those in FCC examinations. 

• Amidst anecdotes, Grime to Shine will 
take you from a grimy piece of furniture to a 
like-new conversation piece. Formulas are 
given for most of the finishes and instructions 
are given on how to remove spots and burn 
marks. Twenty-four page book retails for $1 
from the E. G. Warman Pub. Co., Dept. ACG, 
8 Frankhoover St., Uniontown, Penna. 

• A new manual describing the operation 
and use of the carbon arc welding process is 
available free of charge from the Arcair Co., 
Dept. MB, P. O. Box 431, Lancaster, Ohio. 

• The guide book Camping Maps U.S.A. con¬ 
tains a map for each state showing camp¬ 
sites, public and private. The 134-page book 
also contains a key to facilities such as trail¬ 
ers, tents, fishing and boating and lists head¬ 
quarters in each state where further informa¬ 
tion may be obtained. $2.95 from The Village 
Store, Box 106-A-SM, Highlands, N. C. 

• Your Boat Needs Covering, Repairing, Pro¬ 
tecting and Instructions for Applying Kristal 
Kraft are free booklets that give full informa¬ 
tion on the recovering of boats with Fiber- 
glas. Write for your copies to Kristal Kraft, 
Inc., Dept. JLD, 900 Fourth St., Palmetto, Fla. 

• A collection of the most popular wheeled 
projects ever published by Science and Me¬ 
chanics Magazine goes on sale August 1. In¬ 
cluded are plans for karts, powercycles, 


scooters, midget racers, cycles (uni- and 
tandem), sidewalk cars for the youngsters, 
and vacation, camping and boat trailers. 
There will be FOUR big bonus blueprints in 
this book. You can get your copy of 25 Proj¬ 
ects on Wheels (No. 568) at your local news¬ 
stand or by sending 75£ to Science and Me¬ 
chanics, 450 E. Ohio St., Chicago 11. 

• The Home Painting and Color Guide out¬ 
lines the principles of decoration by color 
groups. Printed in full color throughout its 
48 pages. Color chip reproductions of ready- 
mixed colors are shown. Copies are available 
at 10(: each from DuPont’s Finishes Div., 
Dept. AP-64-SM, Wilmington 98, Del. 

• “Cat” fans will want to obtain the booklet 
How to Sail Catamarans, a concisely writ¬ 
ten eight-page guide which describes the 
characteristics of catamarans and provides 
tips on handling them and various points of 
sailing. Accompanying the booklet is a wa¬ 
terproof pocket guide which summarizes the 
catamaran sailing instructions given in the 
booklet itself. Both are available free of 
charge from the publisher, Waverider Corp., 
Dept. HWS, 250 West 57th St., New York 19, 
or from Waverider dealers. 

• The pocket-size manual Sheet Metal Ta¬ 
bles of Bend Allowance & Setback contains 
information for a range of metal gages from 
0.010 to 0.125, which covers most of the metal 
thicknesses used today. Bend radii start at 
%2 in. and go to Via in.; bend-up angles range 
from 30° to 150° for direct reading. Inter¬ 
polation and the use of 1° values make pos¬ 
sible the calculation of bend angles not given 
directly in the table. Priced at $1 by the J. L. 
Shipman Co., 9044 lone Lane, Suite 515, St. 
Louis 23, Mo. 

• The 10(; booklet How to Prune tells and 
shows how to prune for the best shrubs, 
trees, fruits, flowers, hedges, vines and lawns. 
Available from Seymour Smith & Son, Dept. 
S-F, Oakville, Conn. 

• Twenty-four boat-plan articles by Science 
and Mechanics’ master boat builder, Bill 
Jackson, are included in Vol. 10 of the Boat 
Builder’s Handbook. How-to-build instruc¬ 
tions and show-how plans for building all 
types of boats, for all budgets and for build¬ 
ers and mariners of all levels of skill are 
given in this 160-page book, plus a big bonus 
8-page fold-out blueprint for building a 14-ft. 
planing runabout. Copies of the 1960 Edition 
of the Boat Builder’s Handbook (No. 567) 
can be obtained for 75£ at your newsstand or 
from Science and Mechanics, 450 E. Ohio St., 
Chicago 11. 
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FULL-TIME SAW FILING BUSINESS 

Built up in 8 Months by Married Couple 
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A manned fueling 
station like that shown 
in the foreground of 
the drawing could in¬ 
crease the range or 
payload of space ve¬ 
hicles by as much as 
10 times, according to 
a research scientist of 
Northrop Corp., Nor- 
air Division, Haw¬ 
thorne, Calif. An air- 
gulping powered satel¬ 
lite, the station would 
orbit in a region of 
very thin air. It would accumulate air, lique¬ 
fy and store it. Part of this air would power 
the satellite and part would be taken on by 
outbound space vehicles, says Dr. Sterge T. 
Demetriades. Used for propulsion, the air 
could be heated or ionized and accelerated 
with nuclear energy, or it could be used as 
an oxidizer for chemical rocket fuel. 

Having troubles with your potted plants? 
Their health may depend on the direction in 
which you rotate them. A New Zealand re¬ 
searcher studied several types of plants — cy¬ 
clamen, scarlet runner beans and oats—under 
fixed conditions of light, temperature and hu¬ 
midity and rotated them once a day. He found 
that a clockwise rotation inhibited growth, 
while counterclockwise turning stimulated it. 

Some bituminous coal can be made harder 
by irradiating it by neutron and gamma ray 
bombardment. This might ultimately lead to 
production of a better coke, according to re¬ 
searchers at the Bureau of Mines, Washing¬ 
ton, D. C. The discovery could also lead to 
improvements in processes for changing coal 
to liquid fuels and chemicals. 

Add hard liquor to the list of substances 
that might cause cancer. Dr. George S. Sharp, 
director of the Pasadena Tumor Institute, 
Pasadena, Calif., says 75% of oral cancer pa¬ 
tients drink up to a half pint of hard liquor 
every day. 


be actuated from the cockpit. Herbert C. 
Johnson, Minneapolis, Minn., received Patent 
No. 2,930,554 for the system and assigned 
rights to the Air Force. 

Want to be a full-fledged linguist? It would 
be harder than you think, since research 
shows there are more than 3,500 languages 
which either are in use or have been used in 
some part of the world. The figures, compiled 
by Eric P. Hamp, associate professor of lin¬ 
guistics at the University of Chicago, do not 
include any of the many pidgin or creolized 
tongues. 

How much will an attic fan cool your 
home? In tests conducted during a summer 
heat wave by Lau Blower Co., Dayton, Ohio, 
an average two-story house with a properly 
installed attic fan showed these tempera¬ 
tures: 

Without Fon With Fan 

Day Night Day Night 

Attic 130° 102° 103° 82° 

2nd FI. 102° 95° 85° 76° 

1st FI. 92° 90° 80° 75° 

An atom of silver weighs less than pre¬ 
viously thought. But don’t worry—a dime is 
still worth 10Recent measurements by the 
National Bureau of Standards, Washington, 
D. C., have set the atomic weight of silver at 
107.873. The old measurement was 107.880. 
This means the atomic weights of other ele¬ 
ments may have to be adjusted, since silver 
has been used as a standard. 


A newly patented airplane de-icing system 
removes wing ice by exploding it off. Pres¬ 
sure-sensitive tape holds a miniaturized det¬ 
onating cord to the leading edge of the wing. 
A detonating unit with an initiating cap at 
one end of the cord has wire leads to connect 
the cap into a detonating circuit, which can 


A new, indestructible standard for the me¬ 
ter soon may be adopted. It would define 
the meter in terms of the orange-red spectral 
line of light emitted from excited atoms of 
krypton 86. The meter would be 1,650,763.73 
times the wavelength of the line. At present, 
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the standard is the distance between two 
scratches marked on a bar made of platinum 
and iridium, which could be damaged, lost or 
destroyed. 

Contrary to present belief, the radio waves 
coming from Jupiter might not be caused by 
volcanic eruptions. Dr. James W. Warwick 
says research at the University of Colorado’s 
High Altitude Observatory, north of Boulder, 
Colo., indicates the planet has a magnetic 
field. The sporadic emissions are the result 
of collisions between this field and clouds of 
gas ejected from the sun, he suggests. 

This new cathode ray tube—with 35,000 
wire conductors embedded in its face plate— 
enables the high-speed electronic printing of 
up to 20,000 characters a second. The con¬ 
ductors (each only .001 of an inch in diam¬ 
eter) are shown in the insert, greatly magni¬ 



fied. They serve to transfer an electrostatic 
charge from an electron beam to moving pa¬ 
per. Developed by Corning Glass Works, 
Corning, N. Y., the bulb can also be used to 
transmit facsimiles by microwave or wire 
systems. 

Ever take a long airplane trip, then have 
trouble adjusting your eating and sleeping 
habits to the different day-night schedule? 
It’s not just your imagination. Evidence points 
to the presence of chemical compounds within 
cells that somehow regulate your physical 
needs, such as the desire for sleep, says Dr. 
Charles F. Ehret, a scientist at Argonne Na¬ 
tional Laboratory, Lemont, III. He is now 
studying one-cell animals called paramecia 


to learn more about this time clock mech¬ 
anism. 

Scientists have succeeded in duplicating in 
a test tube the reaction that nature uses in¬ 
side a living cell to create the nitrogen com¬ 
pounds necessary for life. They have discov¬ 
ered a technique by which nitrogen-fixing 
chemicals can be separated from bacteria and 
made to perform their function outside the 
bacterial cell. Full understanding of the proc¬ 
ess may answer many questions about the 
chemistry used by nature and could lead to 
greater farming efficiency, according to re¬ 
searchers at the Du Pont Co., Wilmington, 
Del. 

Plant breeders searching for disease-resist¬ 
ant plant material have an important new 
clue, thanks to discovery of substances in 
plants that determine their physiological sus¬ 
ceptibility to diseases. A team of Federal- 
state scientists has discovered that a protein 
of the globulin type found in a particular race 
of flax rust fungus also occurs in flax plants 
susceptible to the same fungus. Plants re¬ 
sistant to that particular fungus do not con¬ 
tain the protein. 

Highway researchers have come up with 
some findings that could save taxpayers a lot 
of money. A research project of the Johns- 
Manville Corp., New York, N. Y., has found 
that the addition of 2% to 3% asbestos fiber 
to asphalt results in a tougher road surface. 
If put into use, this might reduce road main¬ 
tenance costs by hundreds of millions of dol¬ 
lars, says the company. 

And, repairs in concrete highways in Cali¬ 
fornia are now being made with plastics so 
strong that they hold even when the concrete 
itself breaks, says Bailey Tremper, supervis¬ 
ing materials and research engineer for the 
California Division of Highways. 

Higher tensile strengths result when sili¬ 
cone rubber is stretched, then irradiated with 
high energy electrons. This is probably due 
to the extensive rearrangement of bonds 
within the rubber that occurs on irradiation, 
according to the General Electric Research 
Laboratory, Schenectady, N. Y. 

Life on Earth began some three billion 
years ago, according to a new estimate by a 
Yale University geologist. Dr. Karl K. Ture- 
kian arrived at that figure by measuring the 
amount and rafe of the radioactive gas Ar¬ 
gon-40 that is released from the Earth’s inte¬ 
rior, along with water and some other chem¬ 
icals. The first life forms were extremely 
simple, he theorizes, and didn’t get complex 
—or have skeletons — until about 500,000 
years ago. 
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Here a drawing of Tiros I is superimposed on a photograph of Florida 
taken by the satellite's wide angle lens from some 450 miles in the 
sky. Arrow shows location of Cape Canaveral. Note the cross in the 
center of the picture. This indicates the area that would be covered by 
a picture made by Tiros's telephoto lens. 
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How Tiros Photographs the World 


The day of the high-flying spy plane 
may be over. America’s camera-toting 
satellites will soon be ready to take 
over security reconnaissance work 

By S. DAVID PURSGLOVE 


S America’s first military reconnaissance 
satellite already orbiting the earth? 

Tiros I—launched in April—was called 
a “weather observation satellite.” But it has 
disturbed top U. S. officials the way weather 
never could. 

Nobody expected the camera-carrying 
Tiros to do more than demonstrate the feasi- 


(including Russia) 

bility of weather satellites (it actually has 
come up with significant, although not new, 
information about weather). But Tiros has 
embarrassingly done more for military spy 
satellites than it has for weather satellites. 

Everything about Tiros worked perfectly, 
and the photo results, especially from a 
played-down telephoto camera, were far su¬ 
perior to anything the National Aeronautics 
and Space Administration had expected. The 
story of Tiros is thus one of success that was 
too good-—of a job too well done. 

How Tiros Works.'The 270-lb. satellite was 
launched into orbit by a Thor-Able rocket. 
The drum-shaped Tiros has a 42-in. dia., is 
19 in. high and carries two television cam¬ 
eras, each about 6 in. long and using half-inch 
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vidicon tubes. One is a wide 
angle camera, with an f/1.6 
lens, that covers 800 miles 
on a side. The other is a 
telephoto camera, with an 
f/1.8 lens, that covers 80 
miles on a side and has a 10 
to 12 power telephoto effect 
over the wide angle camera. 

Speed of the electrically 
operated focal plane shut¬ 
ters is .0015 second, slower 
than shutters used in high 
speed sports photography. 

The shutters make possible 
a series of still pictures that 
can be stored on tape for 
transmission to earth as 11 

Tiros approaches one of the 
two ground command points. The recorders 
carry 400 ft. of tape at 50 ips. Erase heads 
located just behind the transmitter pickup 
enable the tape to be cleaned and ready for 
more recording as soon as the stored pictures 
are sent. 

The pictures are sent to earth by 2-watt 
FM transmitters on the 200 me band, a trans¬ 
mitter for each camera. Each camera also is 
coupled to an electronic clock that receives 
programming instructions from the ground. 
These tell the camera when it is to take its 
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pictures during the orbit following ground 
instructions. NASA says the clock for the 
telephoto camera failed temporarily, then 
corrected itself after a period of several 
weeks. During those weeks, however, the 
camera took pictures only when in range of 
the two ground stations (Fort Monmouth, 
N. J., and Kaena Point, Hawaii). 

Solar Cells for Power. Covering the satellite 
are more than 9,200 small rectangular solar 
cells to provide about 19 watts of power and 
to charge nickel-cadmium storage batteries 
so the satellite can operate when not in the 
sun. Four transmitting antennas extend be¬ 
low the satellite, and one receiving antenna 
is on top. 

Although the infrared identification sen¬ 
sors from which Tiros gets part of its name 
(Television and InfraRed Observation Satel¬ 
lite) were not included in the satellite, it does 
contain small infrared units for locating the 
horizon. These detect the difference between 
earth temperature and space temperature 
and let Tiros know when its cameras are 
swinging over earth or pointing into space. 
This information is sent to the ground, where 
it is converted to spin axis attitude data by a 
punch-tape recorder. This data for each pho¬ 
tograph helps locate the area shown in the 
picture. 

Tiros contains a second direction and ori¬ 
entation device. This is a North indicator 
which labels the direction 
on each photograph. Each 
of nine solar cells recessed 
around the satellite briefly 
views the sun through a 
narrow slit, producing an 
electrical signal whose 
strength is proportional to 
the amount of light falling 
on the cell. These pulses are 
transmitted with the pic¬ 
tures to the ground stations 
where rapid sun-angle com¬ 
puters process the informa¬ 
tion for display on a screen 
with the TV picture. 

"Yo-Yo" Cut Spin. Tiros is 
stabilized in its orbit by 
spinning, like a gyroscope. 
When the satellite was sep¬ 
arated from the solid pro¬ 
pellant third stage, it was spinning at about 
136 rpm. This was deliberately done by small 
rockets mounted on a spinning plate so that 
Tiros would follow a true path, just as a rifle 
bullet is spun 'for accuracy. However, pic¬ 
tures taken at 136 rpm would be blurred, so 
a de-spin mechanism slowed the satellite 
down to 12 rpm after orbit was accomplished. 
This mechanism proves that the key to 
genius often is simplicity. It was merely a 
cable with weights on the ends. The cable 
was wrapped around Tiros, and it operated 
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like a yo-yo; as it unwound, it reduced the 
spin speed of the satellite. It dropped away 
from Tiros when the desired spin rate was 
reached. 

Although Tiros should not spin faster than 
12 rpm for good pictures, it should not fall 
below 9 rpm or it will become unstable. 
When the satellite slowed down, however, as 
determined by ground measurements, NASA 
scientists signalled a set of small rockets to 
fire, speeding up the 
spin rate. There are 
three such sets of 
rockets, each good for 
one correction. 

Inside the satellite is 
the anti-wobble mech¬ 
anism, a system of 
travelling weights that 
move along vertical 
rods—opposite to the 
direction of wobble— 
to absorb the energy 
of wobbling instead of 
letting the satellite ab¬ 
sorb it. 

Tiros has sent back 
to Washington, D. C., 
via the Army’s Fort 
Monmouth, many pic¬ 
tures of the earth and 
its clouds. In fact, its 
cameras functioned so 


well that NASA had to speed up film proc¬ 
essing to handle the volume. 

In those photos made public so far, there is 
not enough detail to help military intelligence 
officers. Even the better telephoto pictures 
made after technicians learned how to adjust 
contrast on the faces of oscilloscopes from 
which they were photographing the pictures 
transmitted from Tiros may not contain the 
kind of detail that military planners hope to 


taken by Tiros's 
telephoto camera before screen 
contrast was adjusted to give 
more clarity. The satellite was 
over the Gulf of St. Lawrence, 
looking west. The outline of the 
Gaspe Peninsula is visible in the 
lower left. 
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The Red Sea and part of the Medi¬ 
terranean Sea are clearly shown in 
this Tiros photo. The line reaching 
upward from the Red Sea is the 
Suez Canal, and the black line to 
the left of the Red Sea is the Nile 
River. Note the crosslines indicating 
area that would be covered by a 
telephoto picture, which would 
show some features of Suez. 



Ability of Tiros to spot cloud cover 
is shown in this photo taken by its 
wide angle camera when the satel¬ 
lite was over Saudi Arabia looking 
to the northwest. In the lower cen¬ 
ter is the island of Cyprus (arrow). 
Turkey lies to the north, covered by 
clouds. On the right can be seen the 
eastern shore of the Mediterranean 


get from successors to Tiros. This fall, a more 
sophisticated satellite will go aloft, armed 
with a sensitive infrared sensor coupled to 
the photo system. Its photos not only will 
be much clearer and show more ground de¬ 
tail, but they also will classify objects on the 
basis of heat emission and absorption. Thin 
bands of roads and streams that look much 
alike will identify themselves. 

Good Weatherman? Why all of this expen¬ 
sive, talent-consuming effort? What has 
Tiros accomplished so far? Actually, there is 
widespread disagreement among meteorolo¬ 
gists and other scientists over the potential 
value of a weather satellite. 

Mostly, Tiros has confirmed facts that we 
already knew. Its pictures of storms showed 


weather that already 
had been reported 
from ground stations. 

But even this is 
somewhat in its favor. 
A storm pictured by 
Tiros from over New 
Caledonia had been 
known for a week be¬ 
fore the satellite was 
launched. However, 
the results show that 
it was possible to com¬ 
mand Tiros to photo¬ 
graph a well-known 
storm so that weather 
researchers could 
learn which features 
in a photo correspond 
to specific conditions 
in a storm. After me¬ 
teorologists do this 
often enough, they 
will be able to look at 
a satellite cloud cover 
photo and tell fairly 
accurately what the 
weather is like, even 
over unpopulated 
areas where they can¬ 
not obtain ground re¬ 
ports. 

However, clouds are 
not the only aspect of 
weather. Dr. Harry F. 
Wexler, director of 
meteorological 
research for the U. S. 
Weather Bureau, de¬ 
scribed to a press con- 
ference at NASA 
headquarters some of 
the weather conditions 
observed by Tiros up 
to that time. 

He showed pictures 
of a large storm 120 
miles east of Cape 
Cod. He noted that at the same time dry con¬ 
tinental air was streaming off the United 
States, and it was not shown by clouds. Con¬ 
sequently, this important aspect of that area’s 
weather was not spotted by Tiros. That same 
day, Tiros spotted clouds that indicated a 
large storm over the Midwest. Weather rec¬ 
ords reveal that in addition to overcast skies— 
the feature seen by Tiros—there was also a 
mass of cold air streaming in from Canada. 
This could not be spotted by Tiros. 

Clear Spot Is Cold Air? But the fact that 
Tiros could not spot the cold air does not 
mean that it didn’t show up in the Tiros pic¬ 
tures. On the contrary, after enough pictures 
have been correlated with known conditions, 
it is possible that meteorologists may be able 


Science and Mechanics 


to say that a clear spot on a cloudy picture 
indicates cold air. The absence of detail in a 
photograph sometimes may be more impor¬ 
tant than visible features. Dr. Wexler and 
other weathermen admit this still is conjec¬ 
ture, since the careful analysis of Tiros’s pic¬ 
tures has just started. 

But many Washington reporters are won¬ 
dering why, if the weather bureau needs a 
satellite at all, NASA did not just send up 
an improved Vanguard (see P. 81, June ’59 
S&M). It is less expensive and longer-lasting 
than the bulky Tiros, whose electronic com¬ 
ponents have an operational lifetime of only 
several months. 

Vanguard’s pictures can show only clouds, 
rather than any land masses, highways, rail¬ 
roads and such. Its pictures, though, would 
provide meteorologists with all the cloud 
cover information they need, all they can get 


from the costly Tiros. 

On the other hand, visualize the kind of 
picture that Tiros’s telephoto lens may have 
taken, compared to the wide angle photos in 
Figs. 1 and 4. Figure 5 shows a Tiros photo 
made with the narrow angle lens before the 
oscilloscope screen contrast was properly ad¬ 
justed. If the improvement in clarity caused 
by adjustment is as good as the clarity im¬ 
provement in the wide angle lens pictures, 
we should be able to see large man-made 
features. 

Nobody denies this will be possible with 
Tiros II and the later Nimbus weather satel¬ 
lite. Our military officials, indeed, hope it 
will be a foregone conclusion with the up¬ 
coming Samos Air Force recon satellite. 

The only question remaining then, is: is 
the Tiros satellite already our first military 
spy in the sky? 



Underground Silo for Minuteman ICBM 


T HE Air Force has taken security wraps off 
its Minuteman ICBM and released this 
launch photo as well as the drawing showing 
the missile’s underground silo. 

The three-stage Minuteman has a speed of 
more than 15,000 mph and a range of more 
than 6,300 miles. Besides the silo launch 
sites, the missile will be deployed aboard 


specially-designed railroad trains moving at 
random on the U. S. railroads. 

Missiles launched in the current silo devel¬ 
opment tests are tethered by a heavy nylon 
cable to restrict their flight to a few hundred 
yards. In addition, the burning time of the 
solid propellant first-stage engine is restrict¬ 
ed to only a few seconds. 
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This experimental boat, powered by Hydrocket, is making about 35 mph. The water-jet unit throws up no 
objectionable in-boat spray, although more outside spray than from a prop-driven boat going the same speed. 


Within a few months you will be able 
to convert your boat to the exciting 
water-jet propulsion. Here’s the exclu¬ 
sive story about the new experimental 
Hydrocket conversion unit 

By JAMES JOSEPH 


S OON now—within a few months—you 
will be able to convert your boat to wa¬ 
ter-jet propulsion, boosting its speed and 
fuel economy. 

What promises so exciting a conversion is 
a multi-nozzled impeller which, spinning in 
air instead of water, looks and behaves much 
like a whirling shower head. 

Replacing your conventional propeller, it 
can convert your inboard or outboard to 
water-jet power, the thrust of its jet spray 
boosting your boat’s top speed by a hefty 5 
to 15 mph. 

“And it should nearly double the top speed 
of some racing boats, particularly hydro¬ 
planes,” confidently predicts a spokesman for 
big Aerojet-General Corp., of Azusa, Calif., 
the new jet system’s developer. 

The lightweight unit, called a Hydrocket , 
weighs less than 40 lbs. and consists of an 
impeller, ducting and a water intake scoop. 
It can be hung from your boat’s transom like 
an outboard, installed inboard (driven by 
your present engine) or fitted to your out¬ 



board motor, say Aerojet experts. 

The result: rocket-like power and more 
speed than you ever imagined possible from 
yout keel. Hydrocket literally leaps, full- 
throttled, from standstill to top speed—in 
seconds. 

It can, moreover, turn a boat in its own 
length—due in part to its powerful water- 
thrust which suffers but few of the slip¬ 
stream and other losses common to water- 
bound props. 

More important, Hydrocket’s thrust effi¬ 
ciency at full throttle remains essentially 
unchanged through the entire forward speed 
range. By contrast, prop efficiency falls off 
considerably above about 25 mph due to 
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everse "jetavator" diagram shows how simple, movable alu- 
ninum arms deflect jetstream downward and toward bow. In 
retracted position, the jetavators do not contact water stream. 
Extended, they intercept and redirect the thrust. 



cavitation—the prop literally out¬ 
running its water supply. At siz¬ 
zling speeds, some hydroplane 
props manage but 10% to 20% 
efficiency. Hydrocket, at the same 
speeds, should retain fully 90% 
of its thrust power. 

How It Works. Hydrocket is simplicity it¬ 
self: the fast-spinning (500 to 13,000 rpm) 
above-water impeller draws water through a 
scoop that extends a few inches below the 
keel (Fig. 2). The water is ejected at tremen¬ 
dous velocity—upwards of 65 mph —through 
a score of small holes, called nozzles, along 
the impeller’s periphery. Thrust, created as 
the jet stream hurtles rearward, rockets the 
boat forward. 

Jetavators—aluminum vanes which deflect 
the water stream—substitute for a rudder. 
They are controlled by your boat’s wheel or 
tiller. Other deflectors, these with cup-shaped 
appendages, shunt the jet stream downward 
and beneath the stern to put you in reverse 
(Fig. 3). Reverse is push-button controlled 
from the dash or by a shift-like handle. 

Hydrocket’s easy adaptability to any craft 
and its engine puts jet power within reach— 
and within the budget—of America’s 8 mil¬ 
lion boat owners. 

Shaft-driven from your existing inboard 
engine, it simply bolts to the transom and 
is hung like an outboard motor. Half a dozen 
bolts and a single 4-in.-dia. hole drilled 
through the transom (for the drive shaft) is 
all it takes for installation. 

It can almost as easily be installed inboard, 
its impeller driven by an extension of your 
engine’s shaft (Fig. 5). Mounted inboard, its 
water scoop projects from 3 to 5 in. beneath 
the keel while the fast-flying impeller juts 
aft, through a 4y2-in. hole cut in the transom. 

Conversion of existing outboards will be 


ie water-jet conversion is the Hydrocket unit shown in 4A. 
init weighs between 30 and 40 lbs. and measures only 
about 16 in. long, including the drive shaft protrusion. Unit shown 
here is designed for inboard mounting. The 9-in. impeller shown in 
4B is set with 22 discharge nozzles. Note how the directional vanes 
cast into the unit are angled to compensate for clockwise spin of 
the impeller and send the thrust straight back. Impeller's peripheral 
speed is three times the actual speed of the boat, compared to the 
tip speed of a conventional boat prop, which normally is from two 
to four times forward speed. 


more complex. Even so, the trick can be 
accomplished by the more mechanically adept 
of boat owners. Substituted for your out¬ 
board motor’s “leg”—the below-motor section 
—is a Hydrocket leg which contains the wa¬ 
ter scoop, ducting, above-water impeller and 
a right-angle drive to your motor’s power 
head (Fig. 6). 

Three "Firsts" are Claimed by Aerojet for 
its Hydrocket: 

• First lightweight, low-cost hydro thrust 
unit adaptable to any boat and its power 
plant. 

• First water-jet proven both faster and 
more efficient than the propeller it replaces. 
It may prove, in fact, to be the fastest power 
package ever concocted for small boats. 

• First jet unit keyed to a rotating im¬ 
peller—the 9 to 11-in.-dia. spinning wheel 
which overcomes power losses inherent in 
more conventional water pumps and wrings 
maximum thrust from every gallon of water. 

As you read this, Hydrocket prototypes, 
including a transom-hung unit powering 
Aerojet’s new 17-ft.-long, 7-ft. beam three- 
point hydroplane, are gunning for new over¬ 
water speed marks. 

Says hydro-expert Calvin A. Gongwer, who 
as head of Aerojet’s Anti-Submarine Warfare 
Division fathered Hydrocket: 

“We expect our 17-ft. hydroplane, powered 
by a 220 -hp engine with 225 cu. in. displace¬ 
ment, to better the existing speed record for 
that class boat—114.118 mph set in July of 
1959 by 'My Sin 111 over a measured mile.” 


August, 1960 


71 















Aerojet hopes to better that mark by any¬ 
where from 20 to 50%. 

Behind Gongwer’s prediction lie more 
than six years of research, so let’s draw 
sharper focus on this—a water-thrust power 
plant extraordinary, and one which seems 
destined to rocket many a small boat to high- 
er-than-speedometer speeds. 

Law-Abiding Jet. Like today’s jet plane and 
missile engines, and like some water-jet ma¬ 
rine propulsion units, including the Buehler 
Turbocraft (see p. 79, Oct. ’59 S&M), Hy- 
drocket hews to Newton’s Third Law of Mo¬ 
tion: for every action there must be an equal 
and opposite reaction. 

Newton was talking about thrust—the prod¬ 
uct of mass times velocity. Explains S. G. 
Coon Jr., Hydrocket’s project engineer: 

“Jet aircraft engines achieve thrust by 
hurling rearward a tremendous mass of air 
at high velocity. Hydrocket simply substi¬ 
tutes water for air and achieves the same re¬ 
sult” 

Until Hydrocket’s unique impeller, how¬ 
ever, no water-jet system had been able to 
overcome pump losses—thrust losses seem¬ 
ingly inherent in big volume, high speed 
water pumps. And pumps supply the needed 
water mass which in turn creates thrust. 

Some pump losses are due to skin friction, 
water-to-metal friction within var¬ 
ious ducts. Turbulent energy loss 
—a disorientation of flow through 
a water-jet system—is another 
thrust waster. 

Costliest, though, is conversion 
loss in the pump itself. In the 
process of pumping so huge a mass 
of water through the two or three 
stages of a typical axial flow pump, 
losses may run 30% or more. 

Taken together, such losses 
greatly reduce thrust, thus power. 

Because they do, few water-jet 
system designers, until Hydrocket, 
have claimed greater-than-prop 
efficiency. And this, even though 
prop efficiency falls off notorious¬ 
ly at high speeds (Fig. 7). 

“The average small boat’s prop 
is only about 60 to 63% efficient 
at best,” says Gongwer. “And at 
speeds of more than 35 mph, its 
efficiency drops to as little as 10% 
in some racing hulls.” 

And, although conventional wa¬ 
ter-jet pumps don’t lose their effi¬ 
ciency at high boat speeds, pump 
and other losses in most of them 
reduce thrust to about 35% of the 
theoretical maximum. 

Impeller Does the Triek. By con¬ 
trast, Hydrocket accc 
with a single impeller 
pumps only attempt 


two or three. The astounding result is that 
Aerojet claims 90% efficiency for its impeller 
and a healthy 40 to 63% over-all thrust output. 

Chucking aside conventional high-loss 
pumps, Hydrocket designers brainstormed the 
impeller—-a kind of centrifugal shower head. 

As Hydrocket’s only moving part (other 
than the drive shaft to which it bolts), the 
impeller acts as both a centrifugal pump and 
water ejector. 

Two-inch-high internal vanes (cast into 
the impeller’s backside) function as centrif¬ 
ugal impellers—pulling upward of 3,000 
gallons of water per minute into the unit. 
Nozzles and their jet-spray directional vanes, 
machined into the impeller’s face, control 
water ejection. 

This water ejection is an operational “crit¬ 
ical” for two reasons. First, nozzles must be 
able to eject essentially all the water pulled 
into the unit by the impeller. Second, their 
directional vanes must counteract the clock¬ 
wise spin of the impeller itself—so that each 
tiny jetstream spews straight backwards, each 
contributing its thrust to the herculean total 
thrust. 

“Without those directional vanes,” says one 
engineer, “you’d have, in effect, just a shower 
head—a lot of water whirled out spoke-like 
from the impeller. Jet streams would cancel 


Experimental inboard Hydrocket installation (5A) shows how small 
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one another’s thrust. You’d have thrust, all 
right, but it wouldn’t take you anywhere.” 

Nozzle Vanes Direct Jets. That Hydrocket 
does take you somewhere—and speedily—is 
due to the impeller’s built-in directional jet 
controls, the nozzle vanes. 

The vanes, machined into the impeller’s 
head and flanking each ejection nozzle, are 
nothing more than little grooved channels, 
angled from 35° to 65° outward and in the 
opposite direction from the impeller’s rota¬ 
tion (Fig. 4B). They cancel out the clock¬ 
wise spin of the impeller, straightening out 
each tiny water jet and assuring that the 
stream, despite the impeller’s centrifugal 
force, is ejected straight rearward. 

Because each vane’s angle of deflection is 
fixed (machined as the vanes are into the 
impeller), it is set to straighten its jet stream 
at the impeller’s fastest operational speed. 
This explains why Hydrocket is most efficient 
at high speeds. And why, by contrast, it is 
somewhat less efficient than a prop at low 
speeds (under 30 or 35 mph). On the aver¬ 
age, though, it is only about 10% less efficient, 
and at the absolute worst—20%. 

In reverse, Hydrocket is also somewhat less 
efficient than a prop-driven motor. Gongwer 
estimates Hydrocket’s reverse to be “between 
a third and a fourth as efficient” as its for¬ 
ward speed. The main reason is that the 
reverse deflectors route only a portion of the 
jet stream downward and beneath the stern. 

The nozzles themselves are merely holes 
(.030 to .250-in. dia., depending on the im¬ 
peller and its speed) equally spaced around 
the impeller’s periphery. 

One small-boat impeller is fitted with 22 
nozzles, each about ,250-in. dia. 


Another, for a high-speed craft, is rigged 
with no less than 54 nozzles and jet stream 
directional vanes. And this, mind you, though 
the impeller itself measures but 9 in. dia. 
The impeller for Aerojet’s record-seeking 
hydroplane has 24 nozzles, each .130 in. dia. 

How fast the impeller spins depends both 
on the engine driving it and on design speed. 
Most impellers are directly driven by their 
engine’s shaft. Small boat impeller speeds 
match engine speeds—3,600 to 5,000 rpm. 
Geared-up and hooked to a 220 -hp V-8 as 
with Aerojet’s hydroplane, impellers may rev 
at better than 13,000 rpm at top speed. 

Thrust Angle Cuts Drag. Significantly, the 
hydroplane’s jet unit, like others for less 
speedy craft, is inclined 7° downward. This 
thrust angle mounting is purposeful. Its aim: 
to lift the stern at high speeds, reducing drag. 

Also significant is the below-keel water 
scoop—which departs from the flush-bottom 
intakes common to most other water-jet pro¬ 
pulsion units. 

“Sure,” concedes an Aerojet designer, “we 
lose a bit in scoop drag, but we more than 
make up for the loss by ‘ram pressure,’ pres¬ 
sure ranging all the way from 10 to 600 psi, 
generated as the boat rockets along.” 

Gongwer’s staff spent more than two years 
in scoop studies, testing six different types 
of intakes, both flush-bottom and scoop. Their 
conclusion: a vaned scoop, jutting 3 to 5 in. 
below the bottom, its 8y2-in.-sq. inlet girded 
with a trash grille, is most efficient. 

Taking advantage of the water’s ram pres¬ 
sure, the scoop overcomes a bugaboo in some 
water-jet systems. At high speeds, some flush 
inlets simply don’t get water enough. When 
they don’t, their water-jet pumps may lose 
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prime, thus power—a loss similar to a prop’s 
when, coming out of water, it spins uselessly 
in the air. 

Thrust, Hp and MPH. Thrust is tied fairly 
closely to engine horsepower. As a rule of 
thumb, you can expect 10 lbs. of thrust for 
every horsepower. Hydrocket, hooked to a 
25-hp inboard, should develop 250 lbs. of 
thrust. Hooked up to a 50 -hp inboard, thrust 
ideally may reach 500 lbs. 

Now, how does this thrust translate into 
over-the-water speed? 

Well, marine designers aim, in small plan- 
ing-type boats, for a performance that ap¬ 
proximates a mile-per-hour for every engine 
horsepower. Hydrocket, although it comes 
close to this small boat ideal, doesn’t quite 
reach it. Best speed-from-thrust to date has 
been about 22 mph from 23 hp. Thus, from 
a mere 230 lbs. of thrust, Hydrocket wrung 
close to the small boat optimum perform¬ 
ance. 

By the same yardstick, a 50 -hp engine de¬ 
veloping 500 lbs. of thrust should boom a 
craft along at better than 47 mph. 

Much, of course, depends on the boat—its 
load and its design. 

Gongwer believes Hydrocket will be 
wasted, its thrust efficiency cut drastically, 
if boat and gear weigh more than about 20 


lbs. per shaft horsepower. To put it simply, 
if your engine develops 30 hp, and your boat, 
when loaded, weighs more than 600 lbs., it 
will respond sluggishly if fitted with a Hy¬ 
drocket unit. 

When and How Much? Says an Aerojet 
spokesman: 

“Hydrocket conversion units should be in 
production and on the market within a rela¬ 
tively few months.” 

The conversion kit probably will cost more 
than the hardware it replaces—prop, shaft 
tunnel and such in an inboard. Gongwer 
figures 25% more as the maximum and hopes 
to get production units down to only 10% 
more. 

This added cost, though, should be viewed 
in the light of the boat’s higher speed and 
its increased miles per gallon. 

Fuel consumption itself—that is gallons 
burnt per hour—will stay exactly the same, 
since the same motor or engine is used. But 
since Hydrocket is more efficient than the 
prop at higher speeds and since this means 
higher speed for the boat from the same 
motor, you actually go farther on the same 
amount of fuel. Thus, your miles per gallon 
will be higher—assuming you use the same 
boat—while your gallons per hour remain 
unchanged. 


Sunlight Powers Automobile 

P OWERED by the same kind of solar cells used in 
space vehicles, this car—a 1912 Baker electric— 
has a top speed of 20 mph. 

The 26 sq. ft. panel atop the car contains some 
10,640 silicon cells which convert sunlight to elec¬ 
tricity. The car was rigged with the cells merely to 
demonstrate the potential of solar power conversion, 
and the cells produce enough electricity in eight 
hours of sunlight to run it for only an hour. 

The system was developed by Dr. Charles A. Es- 
coffery, technical assistant to the president of Inter¬ 
national Rectifier Corp., El Segundo, Calif. Cost of 
the solar cell panel is about $15,000. In mass produc¬ 
tion quantities of a hundred or so, it could be sold for 
$2,000 to $3,000, says Dr. Escoffery. 


Here's how the solar cell panel powers the 
electric automobile: Sunlight hits the silicon 
cells (A), which convert the light to electric¬ 
ity. The electrical energy is fed into storage 
batteries (B), a series connection of 12 blocks 
of 6 volts each. The controller and 3-hp 
motor (C) draw electricity from the batteries. 
Intermediate storage permits operation in 
the absence of sunlight. 
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A unique German export offers wing extensions, better than 
25 MPG, aerobatic claims and some fresh flying sensations 



By RAY WHITMAN 

Photos by the Author 

A NY number of people who thought they 
knew air machines have been doing 
double-takes lately around Palwaukee 
Airport at Wheeling, Ill. 

Picture, if you will, a little ship that might 
be mistaken at a distance for an underfed Air 
Force T-33 jet trainer 
(Navy TV or T2V). But 
when you get closer, in¬ 
stead of a jet tailpipe 
bringing up the rear, you 
find, right in the middle 
of the vertical stabilizer, 
a little propeller pushing 
like mad. 

Fly alongside it a while 


and admire the trim lines, but don’t be star¬ 
tled to see the pilot lean forward and cut off 
all power. He’s not about to make an emer¬ 
gency landing. Instead, he’ll head into a near¬ 
by thermal (up-draft) and soar right on up 
like the glider from which the ship was 
spawned, sometimes climbing faster than you 
can under full power. 

Or watch what looks for all the world like 
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a glider, complete with belly landing skid, as 
it swings into the airport pattern much faster 
than a glider has any right to be going. But 
don’t get sore at this apparent sail-plane 
jockey, for he’s not about to clutter up a busy 
runway with a belly landing. As he turns 
final, a full-blown tricycle gear comes down 
with a snap, and he’s off the runway as fast 



Only basic instruments are provided. Also note: (A) 
trim tab lever; (B) throttle; (C) gear retraction lever; 
(D) fuel cock; (E) nose wheel lock; (F) carb and cabin 
heat, and (G) hand crank controlling flap position 
indicator. 



Largely concealed by air-cooling ductwork, the tiny 
Porsche engine nestles right behind the main gear. 
With access panel removed, only lower sparkplugs of 
dual ignition (A) are visible. Five-quart oil tank for dry- 
sump system (B) rides behind engine, which links to 
propeller shaft by a drive shaft which has two uni¬ 
versal joints. 


as your powered craft. 

First German Import. All of these and 
many more unusual features describe the 
Rhein-Flugzeugbau RW-3 Multoplane, first 
German light aircraft to be imported to the 
U. S. since World War II. 

With it, the manufacturers have hoped to 
carve a slice of the sizable U. S. student 
trainer and personal transportation market. 
So also has George Priester, president of Pal- 
waukee and importer of the first ship, who 
holds distribution rights and licensing rights 
to build this all metal and plastic plane here. 
But more than a few flies have turned up in 
the Fleischbruhe. 

Start with the day when an air freight fly¬ 
ing boxcar disgorged the RW-3 at Midway 
Airport, Chicago, assembled except for wings, 
tail assembly, engine and prop, which had 
been removed. It had been a rough crossing, 
resulting in a scratched canopy, broken plas¬ 
tic parts, a few dents and the like—enough 
to set Eddie Konefes, veteran Palwaukee me¬ 
chanic (and a perfectionist), to tearing his 
hair. 

“At least,” Eddie thought, “it looks like an 
airplane.” He trucked it home, not knowing 
how much of a beating his hair was yet to get. 
Then he opened the instruction package. As¬ 
sembly guides, mechanic’s manual, specifica¬ 
tions, flight manual—all were in German, a 
language, it turned out, which was foreign 
to everyone on the field. Donnerwetter! 

In the end, Eddie, who is a CAA designated 
inspector, remembered a friend who had been 
a mechanic in Germany. For some 40 work¬ 
ing hours, even George Priester stayed out of 
the big work hangar, for many of the sounds 
coming out could be understood in any lan¬ 
guage. But finally, out rolled an airplane, 
ready to fly—or so everyone thought. 

International Snafu. Unfortunately, the 
Federal Aeronautics Authority didn’t think 
so. Priester and the manufacturers had un¬ 
derstood that under reciprocal trade agree¬ 
ments, whatever was licensed in West Ger¬ 
many would automatically be type certified 
here. Not so. The FAA could find nothing 
like that in the fine print. 

Thus the little ship had to start from 
scratch, under an “experimental” label, and 
fly through CAA testing just as though it 
were an entirely new American type. And, 
although it has come through some 40 hours 
of flight without mishap and with only minor 
modifications, licensing has not been com¬ 
pleted as this is written. George has hopes. 

Thus, too, it has been impossible for the 
writer to gain formal CAA approval to fly the 
ship, and we won’t cut corners. Instead, we 
have carefully interviewed everyone asso¬ 
ciated with the RW-3 in the U. S. to bring 
you its story, chief among them young 
Charles Priester, son of the Palwaukee owner. 

Charlie, 21-year-old Notre Dame graduate, 
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He has done everyth: 
and changing oil as a 


of the hottest available. With his distinguished 
flying father and others, he had hundreds of 
dual hours before old enough to solo; was li¬ 
censed within weeks of his 16th birthday, and 
was commercially licensed weeks after that. 
Since then, he has formally logged more than 
2,200 hours. He flew the test flights in the 
RW-3, and we trust his judgment. 

“In the air,” Charlie says, “it’s one of the 
smoothest ships I’ve ever handled. But when 
you first climb in you get the feeling you’re 
going to be awfully lonesome.” He’s so right. 
Point is, there are no reference points to tell 
you whether you are straight and level, bank¬ 
ing into a turn, or upside down and back¬ 
wards. There are several reasons: 

Multi-Purpose Design. Aside from con¬ 
ventional aircraft use, in which it is a two- 
place, tandem-seat pusher with its 75 -hp 
Porsche engine in the fuselage behind the 
back seat, the RW-3 is designed for use as a 
powered glider or full glider. Thus, with the 
plane’s own center of gravity far back, the 
pilot sits far forward, with the wings far be¬ 
hind him, as in gliders and some military and 
commercial types. 

Gone are the wingtips you’re used to seeing 
out of the corner of your eye; gone the fa¬ 
miliar fan and rather flat engine cowling 
ahead of you. Instead, the whole thing, all 
nicely rounded, quits right in front of your 
feet, and there you sit out in front of God and 
everybody, with no horizontal or vertical 
lines to line up with the horizon. It might be 



the thing is coming v 
it where the rest of it 


For full or p 
2-in. wing exi 

the 34-ft.-l-in. span up to 50 ft., 6 in. '_ 

plane’s normal plastic wingtip fairings (which 
resemble tip tanks) are removed, and exten¬ 
sions slide into place with a single bolt for 
fastening. (You still can’t see them without 
turning your head.) 

None of this bothers you much after the 
first few flights, Charlie reports. With or 
without wing extensions, the ride is smooth 
even in rough air, with a distinctly “big-plane 
feel.” With the extensions, there’s some feel¬ 
ing of wing flexibility smoothing any turbu¬ 
lence. It is, of course, on the heavy side for 
its class, with its dry weight of 1,322 lbs. ex¬ 
ceeding, say, the Super Cub by 400 lbs. 

Incidentally, the RW-3 would be hard to 
11 tanks (18 gals.) and a full 
ible luggage (behind rear 
ave to put in two people 
/ 422 lbs. before you hit 
s of 1,984. We say “unlikely” 
because many 200-plus-pounders would find 
the cockpit a tight fit for shoulder room. Op- 
1 tanks are available. 

► “Most remarkable thing 
larlie Priester says, “is the 
l flight. Although the geared 
Porsche with its high engine speed gives a 
higher-pitched sound than usual, it’s so far 
behind you you really hear more of the wind 
whistling past the canopy than you do of the 
engine.” 

Developing its peak 75 hp for takeoff at 
4600 rpm, the Porsche is geared 1.98:1 to yield 
a prop speed of 2,320 rpm. Cruising at 4,400 
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rpm, according to Charlie, it will indicate a 
consistent 115-118 mph with the wooden prop 
with which the U. S. prototype is equipped. 
(CAA rejected the original distinctively- 
twisted German metal prop. A variable-pitch 
unit is also available.) With wing extensions, 
speed is reduced 6 or 7 mph. 

At normal cruise, Charlie indicates, the 
RW-3 responds quickly and lightly to control 
action, but not objectionably so. “Call it some¬ 
thing like the Stearman” a very highly re¬ 
garded World War II trainer and utility ship. 
Nor will a slight change of attitude send 
you peeling toward the red line. (We know 
some you can throw out of trim simply by 
leaning forward in the seat.) At cruise, it 
burns about 3.7 gals./hour, yielding about a 
500-mile range. 

Trim (conventional flap in the elevator) is 
controlled by a sliding knob with notched 
locking positions, and flaps (Charlie says they 
are “highly effective”) are continuously vari¬ 
able, with a hand crank and indicator, up to 
45°. In normal configuration, flaps occupy 
more than half the wing trailing edge, with 
ailerons outboard. When wing extensions are 
added, the surfaces which were ailerons now 
also become flaps, while control surfaces in 
the extensions become ailerons. 

In either case, Charlie quarrels with the 
manufacturer’s specified rate of descent of 
354 ft./min. That might stand up, he feels, 
without flaps, but with full flaps down, 1,000 
ft./min. would be more like it. He verifies the 
manufacturer’s rated climb of 492 ft./min. 

The ship stalls at about 46 mph without 
extensions and at about 40 with them, always 
with heavy warning buffeting long before. 
Held down to stall straight and level, it sim¬ 
ply mushes down, and the nose must be pulled 
up to induce a breaking stall. It flies again 
immediately with the nose dropped or with 
power added. 

Red-lined at 160 mph, it is said by the build¬ 
er to be stressed for up to 150 hp for optional 
engines and is claimed to be fully aerobatic, 
although it has not yet been stunted here. 
Nor do we yet know the entry speeds for 
sharp maneuvers. Also, the builders claim, it 
can be put down on the belly skid without 


Priester mechanics George 
Ricter (left) and Eddie 
Konefes hold one of the 
RW-3's wing extensions in 
position to show the enor¬ 
mous span available in 
soaring configuration. 

damage. 

Tricky Takeoffs. Fact 
is, Charlie Priester 
once had it on the belly 
skid—not on landing, 
but on takeoff. After 
several flights in which 
he “played it safe” by 
holding the ship down until well over flying 
speed, he decided one day (with his father 
watching) to try a really sharp, showy take¬ 
off for Dad. 

With the free-pivoting nose wheel locked 
straight down the runway, he poured on the 
coal and began feeding back pressure, hand 
on the gear retraction lever. Just over stall, 
she mushed off, not really ready to fly, and 
Charlie snapped up the wheels. Twanng, she 
hit on the belly skid and bounced, skipping 
down the runway (happily, a long one) like 
a skimmed stone. Charlie sat contemplating 
his sins a moment until his speed took hold, 
and she flew off. Dad, of course, pretended 
not to have seen. 

Since then, Charlie has concluded it’s best 
to hold it on up to 60 or 65 mph, when it will 
fly off readily, and it’s not distinguished for 
short takeoffs. Charlie estimates it uses about 
900 ft., as against the specified 780. (It looks 
like more than that to the writer.) 

Nor is Charlie completely happy with the 
gear arrangement. In what we think is a 
unique lash-up, the gear pivots upward with 
a linkage which includes torsion springs. To 
retract, you first pull a long lever which puts 
tension on the springs; then, when you flip 
the release, they snap up and lock. To lower, 
you push down the long handle, and again 
snapping the release permits gravity to carry 
them down to lock. But if you try either at 
too high an airspeed, they will stop midway, 
and you must pull them up again before snap¬ 
ping them down. It lands easily, mushing on 
gently right at stall speed almost straight and 
level. 

All of these things, Charlie feels, simply 
require some getting used-to and some prac¬ 
tice. It might, he feels, prove highly useful as 
a trainer, both for powered flight and gliding. 
And, he insists, it’s a dream in the air. The 
writer, frankly, would be mighty hesitant 
about turning a beginner loose in it. 

The manufacturers claim that absences of 
torque resulting from rear prop placement 
gives the ship aerobatic handling matched 
only by jets. Certainly, it will be interesting 
to watch, and it just might be a lot of people’s 
cup of schnapps. 
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In a few years, do-it-yourselfers may 
be playing a gigantic game of domi¬ 
noes—using aluminum cubes to build an 
efficient, mobile and low-cost home 

By MERLE E. DOWD 


H OLLOW aluminum cubes—12 ft. square 
with translucent plastic tops and vari¬ 
able wall panels—might be the build¬ 
ing blocks for tomorrow’s do-it-yourself 
homebuilder. 

The cubes, which could be put together 
domino-like to form any floor plan you want, 
are the basic unit for a startling experimental 
“Industrialized House” which was brain¬ 
stormed by famed designers George Nelson 
and Co., Inc., of New York. 

Nelson’s group threw out the old-fashioned 
and inefficient ideas inherent in many of to¬ 
day’s conventional houses. They concen¬ 
trated their thinking on greatly improved 
performance, mass production materials, ex¬ 
treme flexibility and a minimum of building 
parts. As a result, the cube house offers 



many unique—and advantageous—features: 

• Because the cubes, plus smaller extend¬ 
er units, could be assembly-line built and put 
quickly together on-site, building costs would 
be held to a minimum. 
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Inside a model of the cube house. Many furnishi 
basic structure—such as the storage wall at the rear. Exl 
cubes to enlarge rooms, add design flexibility and pi 


• Use of lightweight anodized aluminum 
would eliminate many maintenance prob¬ 
lems and the need for footings and founda¬ 
tions. Instead, the cubes would rest on alu¬ 
minum cones, with a screw-jack between the 
cube and the cone to adjust for uneven 
ground levels. 

• If desired, the house could easily be dis¬ 
assembled, packed on a trailer and moved to 
a new location. 

Covering the Cubes. Nelson recognized that 
most people are used to getting light from 
above. So the cubes’ roofs would be domed 


skylights, made of sev¬ 
eral layers of translu¬ 
cent plastic for natural 
lighting during the 
day. In areas where 
glare is troublesome, 
vari-colored liquids 
could be pumped into 
the air space between 
the layers. At night, 
soft indirect lighting 
would come from 
lamps in edge coves. 

To cover the sides 
of the cubes, you would 
choose from a wide 
variety of interchange¬ 
able wall panels, which 
could be just simple 
walls or could have 
built-in picture win¬ 
dows, furniture, stor¬ 
age cabinets or shelves 

built in as a part of the (Fig. 5). 

fasten to To increase the flexi- 

dorSi bility of the basic cube 

and to provide corridors, 4 by 12-ft. extender 
units could be joined to the larger blocks. 
Where larger rooms are wanted, two or more 
of the cubes could be combined. 

Why the helter-skelter room arrangement 
of the house shown in Figs. 1 and 4? It was 
carefully laid out that way to provide the ut¬ 
most in privacy and quiet. 

Massive walls—such as 3 ft. or so of con¬ 
crete—will completely stop noise. But thin 
walls, like those in most homes, only muffle 
sounds, and in a factory-built house like Nel¬ 
son’s—where light weight is a must—unre¬ 
stricted noise could be a serious problem. 

So Nelson’s solution was to separate the 
rooms and join them by corridors made of 
the smaller extender units. Since the cube 
house offers complete design freedom, it can 
be perfectly adjusted to the building site to 
provide the desired seclusion and quiet. The 
separated rooms also solve the problem of 
ventilation in areas where year-round air 
conditioning will not be built in. Small con¬ 
ditioner and heater units could be installed 
where wanted, or the insulated floor panels 
could be heated radiantly. In cold climates, 
aluminum panels could extend from the 
cubes to the ground to prevent cold air from 
blowing under the floors. 

Easy Mobility and a minimum of on-site la¬ 
bor are necessary before homes can be truly 
factory-built and sold over the counter with 
anywhere near the same success as automo¬ 
biles or refrigerators. The Industrialized 
House, by using only two basic building 
units and a variety of wall panels, fills these 
requirements. 

The minimum number of parts could 
be manufactured on an assembly line and 


80 


Mechanics 















stocked in regional 
warehouses. You could 
shop in a store, pick 
out the building units 
you need, then have 
them delivered to your 
lot after having stand¬ 
ard utility hook-ups in¬ 
stalled at the site. 

Package units for heat¬ 
ing or all-season air 
conditioning, kitchens 
and baths would fit 
into each cube as de¬ 
sired and would be in¬ 
dependent of any large, 
overall system. A day 
after the components 
arrived, you would be 
living in your new 
house. 

Then, suppose your 
company transferred 
you to another part of 
the country. Instead 
of going through the 
delays, expense and 
mental turmoil of sell¬ 
ing your house and finding another, you 
could simply take down your cube house and 
ship it to your next location, along with your 
personal goods. 

There, a day’s work would see your house 
set up on a new lot. You would already feel 
at home in it, your furniture would fit it— 
and you might even decide to add another 
room or change the room arrangement, all 
for less than the cost of two real estate 


commissions and the intangible losses that 
come from the usual frustrations of selling, 
moving and rebuying. 

As yet, neither a projected sales date or 
cost of the Nelson cube house has been set, 
nor has one of the homes actually been built. 
But in a few years, when the last major 
product we all use—the home—is fully 
adapted to factory production, we may all 
enjoy comfort in cubes. 


These drawings show 
the major steps in set¬ 
ting up a cube house. 
(A) After room ar¬ 
rangement is decided 

foundation cones are 
laid out in their 
proper locations. (B) 
Screw-jack posts and 
floor structures are 
mounted onto the 
cones. (C) The cube's 
framework of posts 
and beams are as¬ 
sembled over the 
floor panels. (D) The 
extender units and 
dome roofs are at¬ 
tached to the cage to 
enclose the house. 
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Road and lab Tests on the 

Front-Drive 

SAAB 

Why is Ford Motor Company developing 
a front wheel drive compact? A study 
of this Saab shows you some answers 


iant both 
31/2°, the su 
For its si 
steering thi 
front i 


suspension geometry, inas¬ 
much as this car demon¬ 
strated a much smaller sway 
angle than the front-wheel 
drive Cord we tested. 

Specific test figures show 
the Saab’s side tilt on hard 
cornering to be an astonish¬ 
ing low 1°, which makes her 
just about the best curve- 
taker we’ve ever driven, 
outside of the sports car 
field. Of the new American 
compacts, Corvair came 
closest to Saab, with 2%° 
while Falcon and Val- 
a considerably higher 
as a 1937 Cord we tested, 
the Saab has slightly harder 
many other imports, and the 
: is no doubt responsible. 


You soon adapt to the difference, however. 

Saab’s free-wheeling is nothing out of the 
ordinary, except that it’s there (usually, you 
will find it only on the higher-priced cars). It 
results in easier shifting, especially on down¬ 
shifts, since you needn’t worry about match¬ 
ing engine speed exactly with car speed. It 
also aids fuel economy somewhat, because 
the car coasts without the engine giving any 
down-braking effect. This also means, how¬ 
ever, that you’ll probably use the foot brake 
more and shorten the life of the linings. 

Fuel Miser. Because Saab is one of those 


W ITH the Saab, an economy import 
from Sweden, almost everything' of 
importance is up front. Like the 
classic Cord of yesteryear, the drive is to the 
front wheels. Also up front is the three-cylin¬ 
der, two-stroke engine. And also reminiscent 
of another American design feature is the 
Saab’s use of free-wheeling. 

One benefit of the to-the-front design ap¬ 
proach becomes obvious the minute you open 
the door of the -Saab. There’s no annoying 
driveshaft hump, front or rear. 

Another advantage shows up the first time 
you let those front wheels pull you around 
a sharp corner, with a flat, nearly swayless 
action which practically challenges you to 
gun her some more. Partial credit for tbe lack 
of sway must rest, however, with the Saab’s 
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Beautiful Bearings. How can an engine like 
Saab’s two-stroke run without oil in the 
crankcase? Saab does it by using ball and 
roller anti-friction bearings. Since this type 
of bearing is a continuous ring (babbitt 
bearings are two half-circles), the Saab has 
a “built-up” crankshaft; that is, several pieces 
put together as the bearings are installed. 
(We’d guess that you can’t trouble-shoot this 
yourself; you’ll probably have to send the 
engine crankshaft with con rods attached 
back to the factory for 
iuld not be necessary f 
r.) The crankshaft h 

e big e 
’ er bearings. 

c does not have a choke 
o know it, but instead, you 
m a starting jet—really an auxiliary idling 
—by pulling out the “choke” control. Some 
ition is needed here: don’t open the 


rot be necessary for the life of the 
e crankshaft has four single-row ball 
;, while the big ends of the con rods 


are supposed to compete 
with, let’s see how its fuel 
mileage compares with our 
test Corvair (with automatic 
transmission) and test Fal¬ 
con and Valiant (with mani 


lal shift): 


Driver's 
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Science, at the Wheel 


Saab 93 2-Door Sedan 



TRAFFIC FUEL CONSUMPTION (carried weigh 
Simulated traffic pattern of city driving—s 
celeration, braking, at speeds primarily of 


21 CONSUMPTION (mi 


30 S to a 45 


ESTIMATED ANNUAL FUEL COSTS: $132 for 10,000 
miles (Using Regular gas at 32c a gallon and Saab 
SAE 40 oil at 45c a quart). 

CALCULATED PERFORMANCE FACTORS 

True MPH at speed of max. advertised HP in hi-gear 67 

True MPH at speed of max. advertised torque 29 

Engine rpm at 60 mph (also rev. per mile)* 44S0 


740 


4 qts 


1S5 


ACCELERATION—LEVEL ROAD (timed with 5th wheel) 
carried weight 400 lb; Temperature 28° F; relative 
humidity 60%; barometer 29.4 in. Hg, average ol two 

. 20-60 
8.6 33.2 

- - - . _ • to 431/2 mph 

ear to speed. From steady 20 mph in 

_, .— .. 40 mph and to 60 mph, shifting into 3rd 

at 431/2 mph. 

QUARTER MILE SPRINT from standstill: 50.5 mph (true) 

MINIMUM ACCELERATION time for 0-60 mph (true) over 
level road with no wind, best spark setting. Regular 
fuel and driver alone; 31.4 seconds. 

SPEEDOMETER-ODOMETER CORRECTIONS: For 10 true 
miles traveled, odometer registers 10.10 miles. For 
10,000 true miles traveled, odometer will register 
10,100 miles. 




of potential acceleration. 


'b wt.)—a theo- 


e reproduced from test 


E iff 

Il20 

4340 

3600 




CERTIFICATION 

ertify that the test results in this repor 
dual findings obtained in tests, conduct 
lance with good engineering practice, oi 
lobile named and under the conditions i 
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Pantograph Carves in 2-D or 3-D 



T HIS 2-D or 3-D ball bearing 
pantograph will carve or en¬ 
grave wood, metal or plastic. 

It can be used for making such 
things as lettering, molds, engrav¬ 
ings, jewelry and model parts. A 
highly accurate machine, it has 
seven settings—ranging from a 
14: 1 to a %: 1 ratio—for reduc¬ 
tion carving only. 

The complete machine, includ¬ 
ing router bits, clamps, tool sharpener, grind- grinder can 
ing wheels, wheel dresser and double bed turer is Beni 
adjustable stand, sells for $67.40. A hand dows, Illinois. 

New Unit Turns Heat Into Power 



T EN dollars worth of propane gas is all 
it takes to run this thermoelectric 
generator for a year—producing a 
steady five watts of power all the while. 

By storing 1,000 lbs. of propane 
(about $50 worth) with the generator, 
it could run unattended for five years, 
says its developer, the General Instru¬ 
ment Corp., Newark, N. J. 

The unit was designed as an un¬ 
manned source of power for areas 
where other sources of electricity are 
not available or, as with batteries, must 
be replaced or recharged. Single evalu¬ 
ation samples of the unit are available 
for about $5,000, but the company plans 
to sell it for $500 or less when large- 
scale production gets under way. 
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Open up a 40 -hp Johnson outboard, and the amphibious Cee Camp gets up speed quickly and planes on its 
pontoon hulls. Two water skiers could be towed, since top speed of the craft is about 30 mph. 


The latest addition to the fast-growing 
pickup camper family is this versatile 
model that rides both roads and waves 


By JOE H. WHERRY 



After backing your truck to the water's edge, first 
step in getting afloat is to lower the pontoons. Dur¬ 
ing on-road travel, they are secured atop the cabin. 


I N just three minutes’ time, a newly-de¬ 
veloped pickup camper—called the Cee 
Camp —converts into a catamaran house¬ 
boat that sleeps two or three persons. 

The intriguing amphib was developed by 
N. C. Copeland, a retired Navy officer with 
an inventive turn of mind. A conventional 
camping body when installed on an 8-ft. 
pickup, it becomes a boat when its twin 
pontoons are lowered and it is backed down 
to the water and floated off the truck. 

Powered by a 40 -hp outboard motor, the 


craft handles like a true catamaran. Accel¬ 
eration is rapid, since the smooth pontoon 
hulls offer little water resistance. Up to about 
15 mph the pontoons draw only 3 in. of water. 
At about 18 mph, the pontoon noses start to 
come up and soon the craft is planing at a 
top speed of 30 mph. Maneuverability is ex¬ 
cellent, cornering is flat and the spray thrown 
is less than on many cruisers or outboards. 

The "Cat" Hulls are about 12 ft. long, 214 
ft. wide and 14 in. deep. There are five 
bulkheads in each hull, providing seven wa¬ 
ter-tight flotation chambers. The hull fram¬ 
ing is of fir, braced inside with steel and 
covered with quarter-inch marine plywood. 



Here a pontoon is locked in the "down" position by 
pushing a retaining pin through the boom and jts 
support channel. The same pin (pushed through a 
different hole) locks the pontoon in the "up" position 
for on-road travel. 
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Without passengers, the 
craft floats in only 2 in. of 
water. Here it is easily 
pushed out of the pickup's 

backed into the water. The 
guide rail along the wall 
of the cabin above the 
side window facilitates 
walking on the pontoon 
for fishing or swimming. 

The bottoms are fibei’- 
glassed, as are the 
sides up to 4 in. To¬ 
gether, the two hulls 
weigh 240 lbs. and ac¬ 
count for a good chunk 
of the total 800-lb. 
weight. 

Quarter-inch marine 
plywood is used for 
the cabin, too, and its sides are trimmed with 
ribbon grain mahogany. The roof is insulated 
with a half-inch layer of glass mat and is 
covered with a textured marine plastic. 

Inside, the cabin measures 6 ft., 2 in. in 
both length and width and is 4 ft., 9Vz in. 
high. The afterdeck, which looks much like 
that of the average small outboard cruiser, is 
46 in. long from the cabin door to the tran¬ 
som. The floor is 2 in. thick and is divided 
into nine chambers for additional flotation. 

“Sea Legs" Are the Key to the craft’s am¬ 
phibious ability. The “legs”-^or pontoon 
booms—are hinged so that the pontoons can 
be stored atop the cabin for on-road travel, 
then lowered easily for water use (Fig. 2). 

The L-shape booms are made of tough 
aluminum aircraft tubing, with the short end 
of the L fastened securely to the pontoon. The 
top of each L is hinged-fastened to a steel- 
support channel bolted to a corner of the 
cabin. By inserting spring tension retaining 
clips through holes in the channel and the 
boom, the boom can be locked in either the 
“down” or the “up” position (Fig. 3). 

The Cee Camps are manufactured by Cope¬ 
land Engineering Enterprises, North Holly¬ 
wood, Calif. The model shown in the photos 
sleeps two persons and sells for $1,385, less 
the outboard motor. Included in the price 
are two 6-ft.-long bunks and a folding table 
hinged to the front of the cabin. A three- 
sleeper sells for $1,495, and Copeland plans 
to sell (for $235) a trailer which can be 
used to carry the craft if you don’t have a 
pickup. (Incidentally, the Cee Camp has 
been rated as a “boat” by the Coast Guard, 
which means it is not subject to the Federal 
Excise Tax recently slapped on pickup camp¬ 
ers of the land-only type.) Accessories avail¬ 
able include a two-burner butane stove and 
tank, a compact sink unit, ice box, closet, 
riding lights, tackle cleats and pilot’s seat. 


View of cabin shows one of the bunks, with the 
hinged table lowered.' Windows on the sides and 
front can be .opened for ventilation. The cabin's ac- 
cordion-like folding door has been removed. 
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Drawing shows the nuclear- 

sion plant to be built near 
San Diego. The uranium- 
burning reactor and the 
heat-exchanger boiler are 
housed in the large struc¬ 
ture in the background. The 
salt water boilers and the 
larger distillation units are 
in the foreground. Between 
them, in the small, silo-like 
building, salt crystals are 
added to the incoming salt 
water to prevent scale for¬ 
mation. The plant's opera¬ 
tion is shown in Fig. 3. 


De-Salting Sea Water 
with A-Power 

Atomic power is being harnessed to solve the grow¬ 
ing water shortage. Here’s how it will help make sea 
water fresh 


By JEAN CORCORAN 

D URING the past decade or so, salt water 
has been frozen and heated, shocked 
and spun, to convert it to fresh water to 
supplement our fast-shrinking supply. 

Unfortunately, the cost of the power need¬ 
ed to operate the conversion processes has 
been far too high to make conversion prac¬ 
tical. 

Now, though, it appears that we have 
licked this problem by using a nuclear re¬ 
actor method that produces both fresh water 
and electric power. 

Working in company with the multi-stage 
flash distillation process of de-salting, the re¬ 
actor will produce fresh water at about 420 
per thousand gallons. Subtract from this the 



the final cost of the 
converted water will 
be brought down to 
about 200 for each 
thousand gallons. 

How does that fig¬ 
ure compare to what 
the consumer pays to¬ 
day for fresh water 
pumped from the 
ground? 

It looks very good 
indeed. The average 
household pays from 
200 to 600 a thousand 
gallons for its water, 
according to the U. S. 
Department of the In¬ 
terior. 

That is, it pays that much when the water 
is available. Some communities in Texas, for 
example, have so little drinking water they 
pay 500 for a gallon jug of it. 

St. Louis can find almost no ground water 
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NUCLEAFt REACTOR 



Diagram details how the powerful nuclear reactor is used with the multi-stage flash distillation process. The 
reactor, heat exchanger and salt water boiler all help heat the incoming salt water. The cold sea water from 
the ocean travels through pipes to the salt water boiler, where condensing steam heats it. The heated sea 
water then passes into the first vacuum chamber of the distillation unit, where reduced pressure causes it to 
boil. Water vapor rises, leaving brine behind. This vapor hits the cold sea water pipes and condenses, 
producing fresh water. Remaining brine goes through more vacuum chambers, with more fresh water produced 
in each one, until all the heat has been removed from the water and the brine is returned to the ocean. 


below the city, and At¬ 
lantic City must dig 10 ft. 
deeper for its water than 
it did 10 years ago. 

In all, the United States 
uses about 240 billion 
gallons of water every 
day, and the U. S. Geo¬ 
logical Survey says that 
in just 20 years the total 
will rise to 600 billion 
gallons. 

At the end of those 20 
years, many cities and 
towns will have to get all 
or part of their fresh 
water by converting sea 
or brackish water, pre¬ 
dicts Fred G. Aandahl, 

Assistant Secretary of 
the Interior. Thus, the 
nuclear reactor conver¬ 
sion method represents a crucial break¬ 
through. 

The process was set up late last year, when 
the U. S. Office of Saline Water and the 
Atomic Energy Commission signed an agree¬ 
ment under which the AEC will operate the 
uranium-burning reactor in cooperation with 
the Interior Department’s saline conversion 
plant to be built near San Diego, Calif. (Fig. 
1). The first stage, the conversion plant, will 
be in operation by January, 1962, with the 
electric power plant scheduled for later. 

Key to Low-Cost Conversion at the plant is 
the tremendous power that can be obtained 
from the reactor. One pound of uranium 
fuel, for instance, can do the work of 5 mil¬ 
lion pounds of coal or of 5 billion BTUs of 
natural gas. 

How can uranium produce such energy? 


In essence, the process is 
a simple one, much like 
spontaneous combustion. 
Sawdust, for example, 
accumulates heat until it 
reaches kindling tem¬ 
perature and ignites it¬ 
self. 

The requirement to 
start the “spontaneous 
combustion” of uranium 
fuel (U-235) is almost as 
simple. However, in this 
case you need a critical 
mass rather than a criti¬ 
cal temperature. What 
this means is that “spon¬ 
taneous combustion” of 
the atomic fuel takes 
place as soon as you as¬ 
semble a lump of a cer¬ 
tain weight (somewhere 
between 25 and 100 lbs.; the AEC is not say¬ 
ing exactly how much). That is all there is 
to it: a lump of U-235 somewhere in that 
weight range will fission and release an ex¬ 
plosive force equal to 20,000 tons of TNT. 

Now, what keeps the fuel burning? The 
answer in technical terms is “a self-multi- 
plying chain reaction with neutrons.” In 
everyday language, this means that when one 
uranium atom explodes, or splits, it not only 
releases great power but, as a result of the 
explosion, two or three neutrons fly away at 
great speed. These hit other uranium atoms, 
splitting them. This process continues, and 
soon billions upon billions of uranium atoms 
are splitting one another, producing fantastic 
amounts of -heat—up to some 90 million de¬ 
grees Fahrenheit. 

For practical use, the U-235 is separated 


How much wafer 
does it take? 

It is not hard to see why we are 
running out of fresh water. Look 
how much of the precious liquid is 
used in these few ways: 

• 15 gallons for a three-minute 
shower. 

• 3 million gallons a day to air 
condition a large building. 

• 65,000 gallons to produce a 
ton of highly finished steel. 

i to make a phono- 
ird. 
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Freeze-evaporation method is based on the fact that 

separates from the ice crystals. Sea water is pumped 
in at (A) and goes to vacuum chamber (B), where 
reduced pressure causes some of it to vaporize up 
into axial compressor. The water that does not va¬ 
porize is lowered into freezer (D) and frozen to 24°F. 

A sprayer then frees the ice of salt by an ice-whirling 
operation called counter-current washing. The washed 
ice and brine move to the ice-brine separator (E). 
Brine is carried down and out of the plant, while 
ice crystals go up to the condenser-melter (F), where 
remaining brine is purged off. The pure ice crystals 
then are melted by heat from the refrigeration and 
axial compressors and carried off as fresh water (G). 

carefully into safe, uncritical masses before 
being put into the reactor in the form of 
rods. As these uranium rods are inserted, 
one by one, they build up weight inside the 
reactor. Finally, critical mass is attained, and 
fission begins to take place. 

The uranium rods are suspended in graph¬ 
ite, which acts as a moderator to slow down 
fast neutrons. An aluminum tank surrounds 
the graphite and reflects escaping neutrons 
back into the fission process. In the center 
of the reactor are cadmium control rods, 
which are lowered to absorb neutrons and re¬ 
tard the reaction—or raised to speed it. 

Water is circulated in pipes through the 
core of the reactor, to act as a coolant. If 
this water is allowed to become very hot—by 
adjustment of the control rods—it can be 
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used to generate steam for turbines and the 
production of electric power. 

At first, while just the initial stage of the 
plant is in operation, the heat from the re¬ 
actor will be used only to boil sea water and 
convert it to fresh (Fig. 3). 

Converting Salt Water. As mentioned, heat 
is removed from the reactor through the 
coolant pipes. This water, which becomes 
very hot, is prevented from boiling by keep¬ 
ing it under high pressure. 

The hot water is pumped through pipes into 
a chamber called a heat exchanger. Water 
in the heat exchanger is not kept under pres¬ 
sure, so it boils. This boiling produces steam, 
which is then passed through more pipes to a 
heater containing sea water. The steam con¬ 
denses, heating the sea water, which then 
passes on into the multistage flash distillation 
chamber. 

The distillation process is a standard one. 
The heated sea water is introduced into the 
first chamber of the large distillation unit, 
where a pressure just below the boiling point 
of the hot brine is maintained. When the 
brine enters this chamber, the reduced pres¬ 
sure causes part of the liquid to immediately 
boil—or flash—into vapor. This vapor hits 
the cold pipes carrying sea water into the 
plant from the ocean, and it condenses—pro¬ 
ducing fresh water. The remaining brine, 
meanwhile, passes through a series of similar 
chambers at successively lower pressures, 
where the flash process is repeated at pro¬ 
gressively lower temperatures. In each 
chamber the flash vapor condenses and forms 
more fresh water. Finally, all the heat has 
been removed from the salt water, which is 
then sent back into the ocean. 

Scale Problem Solved. Another stumbling 
block that has been overcome besides the 
power cost is the formation of scale in the 
pipes. In previous systems, the pipe-clogging 
scale formed when salt was precipitated out 
of solution. 

But it has been found, surprisingly enough, 
that adding salt crystals to the raw, incoming 
sea water will solve this problem. 

The crystals flow through the pipes, with 
the sea water, and the saline water deposits 
its own salt on them instead of on the walls 
of the evaporator or the pipes. 

The plant will be able to produce 1 million 
gallons of fresh water a day, at the initial 
cost of 420 a thousand, with the cost dropping 
to 200 once sale of electric power begins. In 
contrast, another conversion method under 
study—the membrane process—will cost at 
least 600 per thousand (Fig. 4), while $1 per 
thousand is the best that can be done so far 
with an experimental freezing process (Fig. 

5). 

It appears that nuclear fuel can not be beat 
as the power key to fresh water shortages. 

Science and Mechanics 





Lunar Explorers May Ride in Squirrel Cage 


S PACE explorers 
may roll around 
the moon’s surface in 
a squirrel cage-type 
vehicle much like this 
one. 

Once a space craft 
lands on the moon, the 
collapsible Moon Sac 
would be inflated, then 
equipped to house and 
provide for explora¬ 
tions by a two-man 
team. The inflating gas 
would also serve as an 
atmosphere and allow 
natural breathing, 
speaking and eating. 

The lightweight, bar- 
bell-shaped vehicle 
was designed by Scul- 
ly-Anthony Corp., a 
division of Scully- 
Jones Co., Chicago, 
IU. 


Cutaway drawing of proposed moon vehicle shows how two-man team would 
provide mobile power through treadmill-type foot operation. Hand ropes would 
help men maintain balance. To turn the Moon Sac, one man would keep walk¬ 
ing, while his partner remains stationary. 


Electronic Leash Shocks Sense Into Fido 


A N electronic device, called Electro-Leash, 
can literally shock sense into your pooch 
—shaping him into a show dog or simply 
teaching him to behave around the house. 

The obedience trainer consists of a palm¬ 
sized, transistorized pulse generator, 50 feet 
of wire which also serves as the leash and a 
dog collar with two tiny electrodes. 

Electro-Leash in hand, you don’t have to 
yell at your pooch or brandish a whip. If 
he bee-lines for the sofa or starts to chase a 
car, you merely press a button—and he’s 
stopped short by a harmless electric shock. 

The device’s inventor, Gail Lee—of Tucson, 
Arizona’s, Lee Brothers, who have bred and 
trained some of the U. S.’s finest dogs—says 
that psychologically, electronic obedience is 
the best thing that ever happened to a dog— 
and its master. 

“With whipping,” explains Gail, “your dog 
associates his hurt with you, his master. But 
a quick shock out of the blue is anonymous 
and carries no stigma to mar master-canine 
relations.” 

The Lees have been pulse-teaching their 
dogs for the past several years. 

Redesigned and built by industrial en¬ 
gineer Max Gottschalk, Electro-Leash uses a 
22-volt battery to slow-charge a capacitor 
through a 5000-ohm resistor. Press the con¬ 
trol button, and the built-up voltage dis¬ 
charges as an inductive kick-pulse through a 
transformer. 

Gottschalk’s Godesca Company staff in 


Dachshund looks at pulse generator in hand of its 
trainer. Around its neck is special collar with two 
small electrodes to apply harmless shock. The de¬ 
vice costs about $30. 

Tucson spent days running resistance tests 
on more than 40 breeds of dogs before com¬ 
ing up with a just-right pulse that would 
sting but not harm. They found that dog skin 
resistance varies between 5000 and 18,000 
ohms, the average being about 10,000. 

Trainers, quick to adopt the electronic 
teaching method, report they can teach show 
dogs to sit, stand and heel in less than 15 
minutes. And without once raising their 
voices—or hands—in anger.— James Joseph. 
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Experimental Tractor Has No Gears 



I NSTEAD of gears, oil under high pressure 
operates the transmission of this experi¬ 
mental tractor. 

In its hydrostatic transmission system, the 
freely flowing oil transmits power by acting 
on pistons in radial hydraulic motors in the 
driving wheels (Fig. 2). The pistons act on 
an eccentric which serves as a crankshaft, 
converting hydraulic power to torque. 

Because the oil is nearly incompressible, 
it makes for a positive connection between 
the engine and the wheels, according to re¬ 



parts: A pair of radial hydraulic motors and a 
variable displacement pump (coupled directly 
to the engine) which furnishes pressure energy 
to the system. By changing the angle of the 
swashplate, the control lever can lengthen or 
shorten the strokes of nine plungers, thus in¬ 
creasing or cutting tractor speed. With the 
lever in neutral, the swashplate stops action 
of the plungers, and the oil in the system 
serves as a brake on the wheels. 

This International 340 utility tractor once con¬ 
tained all the parts lying beside it. An experi¬ 
mental hydrostatic transmission now replaces 
the gears, rear axle, brakes and clutch and the 
main frame casing that held them. 

searchers who developed the tractor at In¬ 
ternational Harvester Co., Chicago, Ill. Un¬ 
like hydrokinetic drives like those in cars, 
the tractor’s drive has no slippage between 
engine and wheels, thus its response to con¬ 
trols is immediate. 

Once the tractor engine is started, a single 
lever near the steering wheel starts forward 
or reverse motion and controls speed. The 
change from forward to reverse requires a 
corresponding movement of the lever, while 
moving it to neutral brakes the tractor. 


Thermometer Aids 
Scientific Fishing 

T HIS underwater thermometer will help 
anglers spot the waters where fish usually 
are found. 

It consists of a sensor attached by 40 ft. of 
line to a plastic case containing the tempera¬ 
ture dial. To operate it, you turn on the 
switch, lower the sensor overboard (there 
are foot markings on the line) and watch the 
dial until the temperature you are looking 
for appears. Large-mouth bass, for example, 
prefer 70° water. Called the Aqua-Temp, 
the rig is made by Thermo Products Co., Inc., 
Milwaukee, Wis., and sells for $19.50. 
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Amphicar Travels on Water or Land 

P ART boat and part car, this German im¬ 
port recently made its American debut. 

Dubbed the Amphicar, it has a self-support¬ 
ing floating body—162 in. long overall, on an 
80-in. wheelbase. 

Its 4-cylinder 39 -hp motor is water cooled 
and has four fully synchronized forward 
speeds and one reverse for on-land operation. 

For on-water drive, a switch operates twin 
propellers in the rear at forward or reverse 
speed. 

The manufacturer says it will give 32 mpg 
on land and use about 2 gals, per hour on the 
water. The importer is Amphicar Corpora¬ 
tion of America, New York, N. Y. 

Resonant Bending Cuts Pipe Test Time 



WEARS of fatigue are com- 
I pressed into minutes in a new 
pipe-testing method called reso¬ 
nant bending. 

In this method, a length of pipe 
set to vibrating in its natural res¬ 
onance frequency literally shakes 
itself until it cracks from fatigue. 

Pipe fittings with steel walls a 
half-inch thick can be vibrated 
to the point of failure in less than 
half an hour, according to the 
Tube Turns Division of Chemetron 
Corp., Louisville, Ky., the com¬ 
pany that developed the proce¬ 
dure. This 30 minutes simulates 
the stresses and strains found in 
years of use in industrial plants 
and cross-country pipelines. 

The new method is five to six 
times faster than techniques 
which use mechanical means or 
water pressure to bend the pipes, 
according to research engineers at 
Chemetron. 



Research engineers here are inducing vibration in a 4-in. carbon 
steel pipe at about 4,300 cycles per minute. Pressure inside pipe 
decreases when fatigue crack occurs, automatically stopping experi¬ 
ment and permitting measurement of cycles up to failure. 
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Pivot-Top Desk 

a Modern Space Saver 


T HREE forms of hardboard 
on simple framing combine 
to make up this attractive 
and economical pivot-top desk 
which can extend in any direc¬ 
tion from its cabinet base as in 
Fig. 1, expand its overall length 
(Fig. 2) or swing around it 
completely when minimum 
space is desired as in Fig. 3. 

The design makes lavish use 
of y4-in. tempered hardboard, 
yet with economy in mind. You 
can cut all the pieces from one 
4 x 8-ft. sheet if you follow the 
pattern outlined in Fig. 4. 
Small stock pieces given in the 
Materials List are ample for 
the perforated hardboard slid¬ 
ing doors and storage compart¬ 
ment sidewalls, as well as for 
the %6-in. hardboard which is 
adaptable for a simplified 
method of drawer construc¬ 
tion. 

Be sure to order the 2% and 
1%-in. lumber to length speci¬ 
fied in the Materials List—or 
double it—for more economical 
cutting. And plan to rip all 
wider pieces of lumber from 
a 7%-ft length of 1 x 12-in. 
(nominal size) pine. The little 

Desk top offers a 48-in. wide work 
surface and swings to any position 
around cabinet. In this setting, 
slightly more than a right angle, girl 
can slide left-hand door and pull out 



Extended to full 62-in. length, the pivot-top desk is 
an appropriate setting for decorative displays and 
becomes an effective room divider. 


When not in use, desk can be swung completely over 
cabinet to save space, yet still serve as attractive fur¬ 
niture piece. Note adequate storage. 
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scrap remaining will come in [•*- 

handy if you spoil one of the r 

narrower pieces. I 

Base Cabinet Assembly. I 

Make frames for the cabinet I 

top, base, center divider and | 

both ends according to dimen- desk top ( 

sions given in Fig. 5A, using 22 x 46" [ 

2y2-in.-wide stock for bottom j- 

front rail, top and bottom cen- . 

ter crosspieces and the three 
front posts, and 1%-in. boards 
for all other pieces. Square \ 

each joint, clamp and secure _l 

with corrugated fasteners. pra si 

Attach end frames to side — 

edges of bottom frame with 8d finishing nails. 
To fasten center divider in position, turn over 
assembly and nail through bottom of cross¬ 
piece. Right the assembly again, place top 
frame over divider frame, square with end 
pieces and nail. Plumb the divider and nail 
top to it. Locate drawer guides as in Fig. 5B 
and tack in position temporarily, ends flush 
with outside edge of rear posts. 

To install legs, drill ki-in. dia. holes through 
the base frame 2 in. from each edge at cor¬ 
ners, countersink and drive T-nuts in place 
as in Fig. 5C. Screw legs up tight. If you 
wish to turn the legs in your lathe, follow 
dimensions in Fig. 5C. If you buy legs with 
brackets for undercabinet attachment instead 
of hanger bolts, be sure that overall length of 
bracket and leg is 4 in. 

Applying the Hardboard. Saw a 22%o x 
48-in. piece off an end of the 4 x 8-ft. tem¬ 
pered hardboard for the desk top and put it 
aside. Now turn back of cabinet up, place one 
end of the remaining sheet on the back in po¬ 
sition shown in Fig. 4, mark off two remain¬ 
ing sides and saw off piece to cover framing. 
Glue and brad piece in place, smooth side out. 
Smooth any rough edges flush to frame. 

It’s best to place hardboard against the 
work, marking and cutting each piece as you 
go, in the same position shown for it in Fig. 4. 
With a different layout, you may need to buy 
more hardboard to complete your cutouts. 
Marking from the work instead of trusting to 
the exact sizes in the plan will give a better 
fit if there is any deviation in the framing. 

Mark pieces to cover end frames plus edge 
of back panel, cut and install as above. Sand 
edges flush. Turn cabinet up again, mark off, 
cut and install top, and smooth edges. Cut 
panel for storage area bottom, aligning front 
with outside edge of center post as in Fig 5A. 
Glue and fasten with brads. 

To make the pivot box (Fig. 5D), cut two 
9V2 x 9%-in. blocks, clamp together to center- 
bore a y2-in. hole. Out of the remaining 
tempered hardboard pieces, cut sides to di¬ 
mensions given in Fig. 5D, then assemble box 
with glue and brads. Glue box to cabinet top 
over storage area, 6 in. from front, side and 


rear edges of the top. Brad from underneath. 

Divide the ys-in. perforated hardboard 
sheet into 18x20y2-in. panels with holes in 
alignment, then glue and brad to each side of 
compartment as in Fig. 5A. Make the ad¬ 
justable shelf as shown in Fig. 5E and place 
on shelf hooks installed in the perforated 
liners. If too tight, sand shelf side edges 
slightly for a snug fit. 

Install the deep two-channel aluminum 
track to underside of top frame and the shal¬ 
low track on bottom frame, placing both 
pieces against edge of the center post as in 
Fig. 5A. Glue and brad filler strip to bottom 
frame against inside of track in drawer sec¬ 
tion of cabinet. Cut door panels from x /4-in. 
perforated hardboard to size given in Fig. 5F 
so that hole patterns align and edge margins 
are similar. Install brass door pulls. Insert a 
panel in each top channel and drop into place 
in lower track. 

Desk Tpp Assembly. Cut pieces for the top 
frame out of 2%-in. stock to sizes given in 
Fig. 5G, square ends and secure with two 8d 
finishing nails at each joint. Nail in a 2x4 
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crosspiece in that part of the frame intended 
to go over the pivot box, drill a %-in. dia. 
hole through exact center of crosspiece and 
countersink for head of a carriage bolt, as in 
Fig. 5G. 

To make the pedestal, rip out of wide stock 
a pair of 27-in. legs and another pair 23 V2 in. 
long, tapering the widths to dimensions given 
in Fig. 5H. Rip a 3%-in. wide piece 20 V2 in. 
long and another 14 in. long, angling the lat¬ 
ter cuts 94° as in Fig. 5H. Glue the six pieces 
as shown in Fig. 5G and H and sand edges 
flush. Drill holes to fit casters in bottom of 
base, centered 1% in. from each end and in¬ 


stall casters. 

Now you can attach the pedestal to the top 
frame. Place leg ends against inside corners 
flush with top as in Fig. 5G, and fasten with 
#12 x 2-in. fh (flathead) screws, one into 
each adjoining rail. 

Insert a V2 x 4M>-in. carriage bolt through 
the frame’s 2x4 crosspiece and add a Vs-in. 
thick washer for a spacer as in Fig. 5D and G. 
Attach top frame to cabinet by passing bolt 
through pivot bpx and cabinet top, slip on a 
washer and lock-washer, then tighten with a 
nut. Glue and brad previously cut tempered 
hardboard panel, smooth side up, to top of 
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frame. Carefully sand 
any overhang flush to 
frame. 

Drawer Construc¬ 
tion. Except for the 
fronts, all drawer 
parts are %G-in. hard- 
board used two-ply for 
sides and back, single- 
ply for bottoms and 
file drawer partition. 

Cut two pieces of 
the thin hardboard for 
each side and back of 
each drawer to dimen¬ 
sions in Fig. 6. Note 
that one ply of back 
is % in. longer than 
the other. Put match¬ 
ing pieces together, 
smooth faces out, glue 
and nail with %-in. 
brads at a slight angle 
so points will not 
break through the 
two-ply. Clamp until dry. Cut single-ply 
drawer bottoms and the partition out of the 
thin hardboard sheet to sizes in Fig. 6. Cut the 
fronts out of wide pine stock to sizes shown. 

Mortise side pieces for drawer guides and 
bottom panel as in A-A of Fig. 6, for back 
panel as in B-B and for file drawer partition 
as in B-B. Rabbet the top and mortise near 
the bottom of each front panel as in C-C, then 
mortise side edges as in D-D. For decorative 
effect, saw a kerf across the larger drawer 
front as in Fig. 6. 

If you prefer, you can make all these mor¬ 
tises and rabbets with straight cuts through 
the single-ply hardboard, but this involves 
extremely accurate measurement and cutting 
to assure that each piece will fall in place just 
right for gluing. 

To assemble, glue all pieces well at joints, 
then apply back to a side, slip drawer bottom 
in grooves, attach other side and finally, the 
front panel. For added strength, brad sides 
to front panel at rabbets and, from under¬ 
neath, brad through panel and drawer bot¬ 
tom. Slightly bevel side edges of partition 
and slide it into place in file drawer. 

Place completed drawers in cabinet and 
adjust drawer guide position. Screw guides 
in place and install knobs. 

Set all exposed nail heads, putty the holes, 
sand surfaces smooth and your pivot-top 
desk is ready for a wide selection of finishes. 
We chose a dramatic three-color treatment; 
staining the desk frame to blend with the 
hardboard and then coating the whole top 
with lacquer; applying a semi-gloss, medium- 
grey enamel to cabinet and pedestal and, for 
contrast, touching up the drawers and doors 
in a flat off-white. 



Will It Balance? 

• Cut this pipe-like 
form out of 
soft pine and sand 


the 


ssSS 


marks. Your friends 
will say it is impos- rt ^ CUMOOnu „„ 
sible to balance it 

on the end of your finger as shown, and they 
will be partly right. But after they have been 
properly baffled, take your belt and loop it 
over the pipe. The center of gravity thus 
shifted produces a fine optical illusion of im¬ 
possibility, but the pipe will balance. Try it! 
—Eleanore Engels. 

Fence Cover-Up 

• You can add pri¬ 
vacy to a woven 
wire fence or screen 
out unsightly areas, 
yet permit air and 
sunlight to enter, 
by inserting 1-in.- 

wide strips of Masonite Yb in. Tempered 
Presdwood through the openings. The weath¬ 
er-resistant slats needn’t be painted. 


DON’T MISS AN ISSUE— 

The next issue of SCIENCE and MECHANICS wi 
be on the newsstands only 30 days. It goes o 
sale August 30th. Better buy your copy as soo 



y they've been se 


e don't have back copies ava 
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Alumicrafting New Faces 
on Shop Projects 

By R. J. De CRISTOFORO 


Y OU can apply a dra¬ 
matic metallic finish to 
wood, metal, glass, plas¬ 
tic, leather, cloth—you name 
it—as easily as you can paint 
a board. 

Cold coatings such as Plas¬ 
tic Aluminum used here are 
ready to use in squeeze-out 
tubes or bulk containers you 
can buy in most hardware 
stores. You can color the 
material and dilute or thick¬ 
en it to provide several 
other finishes. Here are some 
“alumicrafting” possibili¬ 
ties: 

Making a Lamp. The struc¬ 
ture in Fig. 1 was made of 
scrap wood and treated with 
a green-tinted, aluminum 
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finish. To duplicate it, use 
any wood handy which can 
be sized to dimensions indi¬ 
cated in Fig. 7. Be sure it is 
dry. Any joint separation 
after assembly will show up 
as a crack in the finish. 
You’ll find the brass fittings 
and completely assembled 
harp (Materials List) in the 
electrical supply department 
of most hardware and de¬ 
partment stores. You can 
buy the parts to make the 
shade, but we bought ours 
at a sale as cheap as the cost 
of the raw materials. 

Put parts 1 and 2 together 
first, using plenty of glue 
and 1% in. finishing nails. 
Part 3 can be any block of 
wood; it’s there to add 
weight. Before nailing it in 
place, drill a %-in. center 
hole for the lamp cord. 

Next, cut parts 4 and 5 and 
drill %-in. holes through the 
center of each. Glue mating 
surfaces and assemble by 
passing the threaded tube 
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For striking 3-D effect, apply directly f 


through the hole and secure 
with upper and lower nuts. 
Be sure that Vz in. of tube 
projects above top nut. 

Glue assembly to pedestal 
and nail. Set all nails, fill 
holes, attach upholstery 


Diluted plastic aluminum 
brushed against top edges flows —- 1 

to simulate candle drippings. mtM 


tacks and you are ready for the aluminum 
finish. 

Squeeze out % tube of Plastic Aluminum 
into glass dish or ash tray. Sprinkle with dry 
bronzing powder (we used green) and blend 
well with spatula until aluminum colors to 
tone desired. Add acetone by spoonful and 
keep mixing until aluminum is of creamy con¬ 
sistency. Apply with a fairly stiff Vz-in. brush. 
If mixture begins to harden as you work, mix 
in a little more acetone. 

Candle-Drip Effect. When the initial appli¬ 
cation has dried 10 hours, treat the pedestal 
top with the thin aluminum mix described 
later for use with baby shoes. Pick up a lib¬ 
eral amount of this with a smooth artist’s 
brush and squeeze it off along the pedestal’s 
top edges (Fig. 6). The liquid will run part 
way down the sides, then harden to resemble 
candle drippings. 

After 24 hours, rub the entire lamp base 
with steel wool. You can burnish the whole 
surface or just hit the high spots. The latter 
is most effective when the lamp is lit. 

Metallizing Baby Shoes. Here’s a very effec¬ 
tive metallic finish without electroplating. 
Prepare shoes by cleaning with soap and 
water, drying and, if very smooth, scuffing 
slightly with sandpaper. Tie laces tightly and 
secure them with tiny pieces of tape. Stuff 
shoes with wads of newspaper, but not so 
tightly that you remove the wrinkles that add 
much charm to the final appearance. 

Place about 4 tablespoonfuls of acetone in 
a glass dish. Squeeze about % tube of the 
aluminum into acetone. Blend with spatula 
until aluminum absorbs all liquid. 
Pour another spoonful of acetone 
to cover the mixture, but do not 


Use a soft bristle brush to paint 
successive thin coats on shoes 
(Fig. 8). The acetone film over 
this thin mixture assures a smooth, 
quick-drying application so you 
can work from shoe to shoe and 
build up a thick coat quickly. If 
you want color, mix it in with the 
aluminum before adding acetone. 

After 4 or 5 coats, let the shoes 
dry at least 24 hours. If leather is 
not stiff and hard, add a few more 
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coats. When dry, buff lightly with red jew¬ 
eler’s rouge (Fig. 3), clean with soap-impreg¬ 
nated steel wool, then buff again without a 
polishing agent. 

Making Costume Jewelry. The finish for 
shoes is equally appropriate for creating cos¬ 
tume jewelry by coating leaves and similar 
delicate items (Fig. 9). If leaves are dry, they 
will be easier to handle. 

Coat one side of a leaf first and let it dry; 
then do the other side. Build up to a fairly 
heavy coat with several thin applications to 
avoid hiding texture and veins. It can then 
be used as a pin, pendant or earring merely 
by attaching a finding on the back side, using 
some aluminum from the tube as an adhesive. 

For a Real Heavy Look such as that appear¬ 
ing on the box and candle holder in Fig. 4, 
squeeze the plastic metal from tube di¬ 
rectly onto the project. Spread with spatula, 
dipping it occasionally into acetone. Don’t 
smooth the coating; layers should vary from 
%2 to about %6 in. Let dry 24 hours, then sand 
lightly for highlighted effect. 

For the antique finish on cover of box in 
Fig. 4, follow this procedure but before sand¬ 
ing, dip cloth in acetone and then in lamp 
black. Rub the black over aluminum coating, 
letting it pile up in crevices and depressions. 
Sand lightly. You can substitute dry bronz¬ 
ing powder in color desired for the lamp 
black. 

Customizing Hardware. You can convert 
old-style door and cabinet hardware into ex¬ 
pensive looking, custom designs with any of 
the aluminum finishes (Fig. 5). Treat screw 
or bolt heads the same way. Since the mate¬ 
rial is weatherproof, you can use it on out¬ 
door hardware. 

Simple Inlays. Working with plastic alumi¬ 
num, you can get a really smooth metal strip 
on wood lathe projects such as the bowl in 
Fig. 2. 

Turn the bowl like any conventional lathe 
project (Fig. 10A). When completely finished 
and sanded, turn in a dovetail groove for the 
metal band (Fig. 10B). With lathe still, apply 
aluminum directly from tube into the groove 
(Fig. 10C). Press in firmly with spatula or 
screwdriver tip until groove is half filled. 
Leave surface rough, let dry 24 hours and 
then fill in remaining space. 



Coating leaves is quick, economical way to make 
attractive costume jewelry. 


After another 24 hours, sand to remove ex¬ 
cess material as bowl turns in lathe. Stop 
lathe when inlay is flush with surface and 
turn bowl by hand to check. 

Small holes and pits are easily fixed with 
spot applications of the aluminum. But you 
can add much charm to the inlay by allow¬ 
ing some holes to remain. 

Caution: You can buff these finishes as you 
would any metal, but go lightly when coating 
is thin, such as leaves, or you may remove 
the coating. Use steel wool for highlighted 
effects and a wire brush for a satin finish. If 
desirable, you can protect these finishes with 
satin-finish varnish or lacquer. 
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Pop-Up 

Camper 


Build it yourself for $100, 
a savings of $500 over 
a similar factory-built job 


By HOWARD ZIEGLER 


Craft Print 
Project No. 309 


B UILT with a roof that can be quickly 
raised and lowered, this pickup camper 
will give you the stand-up headroom of 
a large, heavy camper. Yet it still retains the 
driving advantages of the small camper which 
folds down for traveling. 

Because of its light weight and sturdy con¬ 
struction, you can take to the rough off-beat 
roads without special overload springs, 
heavy-duty tires or a pickup truck with a big 
engine. The collapsible roof feature reduces 
gas-wasting wind resistance, and sway brac¬ 
ing isn’t needed for cornering or bucking a 
strong wind. 

This being the third pickup camper body 
I have built and used in the past 15 years, I, 
tried to incorporate all of the good and none 
of the bad features of the too large or too 
small pickup campers. For example, we have 
two good-size bunks (Fig. 4) with ample 
stand-up dressing room; a galley with ice box, 
stove and food storage cabinet (Fig. 5); a 
knock-down table which allows us to eat a 
meal indoors during cool or rainy, weather; a 
cabinet to keep our clothes clean when 
traveling and a large bedding storage chest 
that serves as a seat. 

If you care to line the storage chest with 
sheet metal and provide a drain through the 
camper floor as we did. you’ll have a private 


bathtub which is a luxury when roughing it 
far from civilization. 

Although we built this camper body for our 
1953 Ford pickup truck, you can alter the 
size of the parts to suit the make and model 
pickup truck you have. Follow the general 
assembly procedure but measure and cut each 
part as you assemble it, taking the dimen¬ 
sions directly from your pickup truck body. 

Making the Camper Body. Start by checking 
the basic dimensions of the framework (Fig. 
2). Note that the whole structure is built 
around four studs (Fig. 2A) which fit in the 
pickup body post sockets. First, make the 
studs from 2 x 4-in. stock (actually 1% x 3% 
in.), notching the lower 12 in. to fit the body 
socket and to place the face of the stud flush 
with the outside surface of the truck body 
ends. The lower ends of the studs should 
make a snug fit in the sockets. Don’t make 
them so tight that you have to drive them in. 
Notch the upper ends of the studs to receive 
the 1% x 1%-in. plates. 

Next cut the front panel to size as in Fig. 
2C. Location of the window opening will 
depend on location of the window in the 
pickup cab so don’t cut the opening until the 
panel has been temporarily clamped on the 
studs. Use a level to get the studs plumb and 
mark the stud locations on the panel. Then 
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remove the panel and studs from the body 
and fasten panel to studs with #10xl%-in. 
jh screws spaced 4 in. apart. Saw the window 
opening before you return the panel to the 
pickup. 

Make the window frame as in Fig. 2D and 
bolt it to the front panel. If the height of the 
window in your cab won’t permit use of the 
upper window frame member, let the upper 
plate act as the top window frame member. Be 
sure to wrap the edges of the glass with fric¬ 
tion tape before installing and use a generous 
seam of caulking between the glass and the 
retaining mouldings (Sec. A-A in Fig. 2D). If 
you prefer, you can hold off on window in¬ 
stallations until the whole job is done. This 
might save some broken glass. 




Knockdown table provides indoor eating accommo¬ 
dations on cold or rainy days. Cabinet doors cover 
storage space under bunks at left side. Padded lid 
in large storage chest serves as a seat and step-up 
to upper bunk. 

If you plan to cover the truck floor with 
V 2 - in. plywood, this should be installed now. 
Since pickup floors vary, you’ll have to choose 
a type of fastener for the job. If the pickup 
floor has wooden slides, you can use flat head 
wood screws. Otherwise you’ll probably have 
to bolt it down. 

Install the two rear studs in the body 
sockets and notch the tops of them for the 
plate as you did the front studs. Notice that 
both the front and rear plates (Fig. 2E) are 
notched at each end to half-lap with the side 
plates. The rear plate is also dadoed to re¬ 
ceive the left-hand door jamb. When installing 
the door jambs, fasten the left hand one with 
the top screw and bottom lag screw, and the 
right hand one directly to the stud. If nec¬ 
essary, use a shim between right jamb and 
stud when fastening them together above the 
truck box. 

Next, install the lower bunk on the left 
side and the shelf on the right side (Fig. 2). 
Use temporary cleats to keep these in posi¬ 
tion while you drill and install the bolts that 
fasten them to the pickup body. Use ten Via x 
214-in. jh bolts, equally spaced, on each along 
the centerline of the rolled top edge of the 
pickup body (Fig. 3C). 

At this point you have enough of the parts 
installed to provide a means of checking fol¬ 
lowing parts for fit. Cut and fit the side plates 
next. Remember, these are notched at each 
end to form the half-lap joint with the front 
and rear plates. Cut corner and side risers 
to fit. Notch the bottom end of the side risers 
only to fit over the 1 x 2-in. fills that run along 
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Galley and clothes locker is on shelf at right side of 
camper body. Fresh water tank is strapped on right 
running beard (Fig. 14), where it is easily refilled 
when traveling. 

the outside edge of the lower bunk and shelf 
(Fig. 2). Then install the fills. Attach these 
to shelf and bunk with glue and nails driven 
up from the bottom. You can clamp these 
pieces in place while you nail them. Toe-nail 
where a fill meets a vertical member. Use 
glue and #14 x 2%-in. fh screws to secure 
plates to top ends of risers. 

Now you can install the Vs-in. hardboard 
side panels. Set them up temporarily by tack- 
nailing. Then drill and countersink for #4 x 
%-in. fh screws, locating them 5 in. apart. 
You can cover the left and right hand side 
at the rear now or leave it till later. In any 
event, panels are butted at the corners. The 
butt is covered with sealer and then a bead 
of sealer is put down on each flange of the 
corner covers. 

These sheet-metal covers (Fig. 2) can be 
bent over the edge of a workbench. Be sure, 
when you take up on the screws that hold 
them in place, that you have installed enough 
sealer so excess is squeezed out. The %-in. 
plywood top bunk merely rests on the frame¬ 
work and is screwed to it and to the stiffener 
that runs along its inside edge. 

Now is a good time to make and install 
the body braces (Fig. 3D). Hacksaw these to 
length and bend in a vise. Heating the bend 
area with a blow torch will make the job 
easier. Best bet is to cut to length, make bend 
at one end, check on pick-up body, make sec¬ 
ond bend, then drill attachment holes. Use 
the bent-up braces (held in place) as a 
template to drill holes through pickup body 
and underside of bottom bunk and shelf. 

Roof Assembly. This is a separate assembly 
that you can fabricate on a bench or floor of 
the shop. Before you do anything else, be 
sure to measure and mark down the length 
and width dimensions of the camper body 


MATERIALS LIST—PICKUP CAMPER 


No. Rep. Size, Description and Use 



and jamb latch, available at trailer supply house 


you have just built so you can make the roof 
assembly to fit your particular job. 

As we’ve designed it, inside clearance is 
72 in. from the floor to the stringers. If you 
need more, just increase the vertical dimen¬ 
sions of the top headers and side stringers. 
Of course you will also have to compensate 
for other parts such as the side and end 
aprons. The central area of the roof is de¬ 
signed flat which makes the skylight installa¬ 
tion a simple matter. 

Start by making full-size cardboard tem¬ 
plates of the header and roof rib as in Fig. 
7A. Use the cardboard templates to draw 
around when laying out the pieces on y2-in. 
plywood. One way to cut these ribs so all will 
be alike in shape and size is to nail the stock 
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together one on top the other and cut them 
all simultaneously by stack-sawing on a band 
saw. If you want to economize on material, 
however, carefully lay out each rib close to¬ 
gether on a single sheet of plywood and cut 
them out one at a time. 

The best way to determine the true length 
of the roof stringers is to mock up the headers 
flush with the front panel on the camper body 
and the outside surface of the rear wall. Add 
Vs in. to the distance between headers and 
allow for a % in. overhang at the sides. Cut 
the roof stringers to length and bevel the two 
edge ones to match the contour of the header. 

When assembling, start with the roof string¬ 
ers, ridge and headers, attaching these to each 
other and to the end ribs. This will establish 
the flat area and also the curve which the ribs 
must meet. 

Assemble the ribs to the stringers with 
clips (Figs. 7 and 11, Sec. A-A). Make the 
clips as in Fig. 7B and fasten with 3 /ia x 1-in. 
rh bolts. When installing the ribs, use a 
straight board placed across the roof ends to 
assemble the top edges of the ribs flush with 
each other. 

Covering the Top. Set the roof assembly on 
saw horses or on a flat surface and cut the 
Vs-in. hardboard cover slightly oversize. 
Worry about the skylight cut-out later. Apply 
sealer on roof ends, outer stringers and ridge. 
Start fastening along the splice line with #4 


x 3 /4-in. fh screws spaced 3 in. apart, and 
work from that point toward the outer edges. 
To bend the hardboard to fit the contour, use 
a 2 by 4 and clamps across the sheet, clamp¬ 
ing it down just ahead of each set of screws. 
This will produce a well-shaped, tight-fitting 
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Fig. 8. To raise or lower the roof, car bumper jack with wooden T- 
crutch extension bolted to it is placed at center of camper floor. Roof 
is then locked in raised position as in Fig. II and car jack removed. 
Fig. 9. Interior view of door showing purchased house trailer window 
and door lock. Spreader bars of lock engage holes in jamb plates as 
in Fig. 11. 





cover. Make the ventilator cut out with a 
saber saw or a key hole saw. Coat the splice 
itself with sealer and then cover with 1 x 1-in. 
roof splice covers. 

Since the roof aprons (Fig. 7C) are difficult 
to make neatly without a bending brake, try 
having them made at your local sheet-metal 
shop. Take the apron length dimensions di¬ 
rectly from your assembled roof. Delay instal¬ 
lation of the aprons until the roof riser system 
is in place. 

Details of the bracket parts and riser tubes 
are given in Fig. 7F, and the actual set-up is 
shown in Fig. 10. First cut the stationary 
tubes to length. These are not difficult to lo¬ 
cate since they abut the body studs; the 
straps which hold them in place can he 
shaped on the job. Cut the material as in 
Fig. 7E, secure one end to the stud (Fig. 10) 
and then bend the remainder to fit. 

Place the riser tubes in the stationary tubes 
and put the roof in place temporarily. Be 
sure the roof is accurately positioned and 
blocked up to be 3% in. above the body. Re¬ 
member to allow for the thickness of the 
upper bunk on that side. Each of the riser 
tubes should be centered in the stationary 
tubes. You can do this with small pieces of 
wood acting as shims. The riser tube bracket 
parts can be made around a scrap piece of 
riser tube. The semi-circular seat for the riser 
tube can be made by slicing a short length of 
1-in. tube in half lengthwise, and welding this 
to bent up sides. Again it might be more con¬ 
venient to have this part made for you, espe¬ 
cially since welding is required. 


Clamp the bracket back in position and 
then place the riser tube bracket in place 
against the riser tube. Mark the location of 
the tube seat on the bracket back and have it 
welded accordingly. Follow this same pro¬ 
cedure with each riser tube and bracket as¬ 
sembly. When this is done you can attach 
riser tubes to brackets and brackets to head¬ 
ers. Then remove the blocks which were 
holding the roof up. 

Lay out 4% in. from the top of the station¬ 
ary tube and drill a s /ie in. hole through both 
tube and stud. Do this on all four tubes. Use 
some scrap lumber to raise and support the 
roof until inside clearance is 6 ft. (or what¬ 
ever height you require). Check distance 
from body top to roof in all four corners. All 
measurements should be equal. Now, using 
the holes already drilled in the stationary 
tube as a guide, drill through again to make 
the matching hole in the riser tube. These 
holes are for holding the roof in the raised 
position with the retainer pins (Fig. 10), 
which are 8 in. lengths of %6-in. welding rod 
bent at a right angle at the center. 

Installing the Canvas. Sew the canvas in the 
form of a large loop and when installing, be 
very careful to distribute excess evenly 
around the camper and allow for a vertical 
looseness of iy 2 in. (Fig. 3A and 7, Sec. A-A). 
This is what we did and after two years of 
use, the canvas is now just snug and no more. 
Tack the top of the. canvas to the perimeter 
of the roof. Fasten the bottom of the canvas 
to the top of the body with the body seal 
strips as in Sec. A-A, Fig. 7. Tack the canvas 
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down first, then attach strips with finishing 
nails. Remember to attach the door drip cap 
(Fig. 3E) over the door opening, before 
fastening down the canvas at this point. 

Now lower the roof to closed position. Set 
the aprons in position and check for clearance 
on all sides. Install the end aprons first. Apply 
sealer generously under all flanges and bend 
the ends around the corners so that the side 
aprons will cover the end aprons. Install the 
side aprons next. Fasten the corners of the 
aprons together with aluminum rivets. Next 
install the corner angles along the ends of the 
roof (Fig. 7D). This will be easier if you cut 
a slit at each screw hole to facilitate bending 
the angle to fit the contour of the roof. Start 
at the center and work out toward each edge. 

Make the Door as in Fig. 6. Be sure to check 
the size of the door opening on your camper- 
body so the door will be a good fit. The sheet 
metal doubler at the hinge is a precaution 
against bolt pull-out. The hardboard shim 
under the jamb doubler will force the rubber 
to seal to half its original thickness and as¬ 
sures a weather-proof closure. 

The spreader-bar door lock (Fig. 9) is a 
standard item sold for camper boxes. But we 
installed ours vertically instead of horizon¬ 
tally. You may have to resize the bars be¬ 
cause of this but that is a simple hacksaw job. 
When this is fitted, install the lock jamb 
plates (Fig. 10) so the door will have to be 
pulled tight to lock. These jamb plates should 
be mortised into upper plates and floor. When 
installing door window, apply caulking sealer 
and fasten to door with screws supplied with 
trailer window. Install the side panel window 
and roof ventilator similarly with the excep¬ 
tion of reinforcing the %-in. hardboard side 
panel with a % x 1 in. window frame on the 
inside (Fig. 3E). 

To raise and lower the roof, use a standard 
car bumper jack with a T-crutch made from 
1% x 1%-in lumber bolted to it as in Fig. 8. 
It is important when lowering the roof to 
check and be sure the canvas ring is folded 
inside the camper body as in Fig. 12. 

Knockdown Table and Bathtub. Arrange¬ 
ment of storage cabinets, shelves and table 
can be varied to suit your individual needs. 
We equipped ours with a little knockdown 
table (Fig. 4) so we could eat indoors during 
rainy weather. A fold-up card table would 
serve as well. 

The large storage box extending across the 
pickup truck body at the window end of the 
camper body (Fig. 2F) has a padded cover 
and is used as a seat. This is the storage box 
we lined with sheet metal for the bathtub. 
We fitted the area under the lower bunk with 
doors of %-in. plywood as in Fig. 4 and use 
the space for storage. You may want to sub¬ 
stitute one large lift-off door to cover this 
area so that long items such as fishing rods 
or rifles can be stored under the bunks. 



Hinged screen is installed over ventilation opening to 
keep out insects. Dome light is wired to truck storage 
battery. 



When lowering the roof canvas must be folded and 
tucked inward so it will not become caught and 
pinched between aprons and sealing strips. Fresh 
water tank is strapped to running board. 

The clothes locker, food cabinet and shelf 
for the camp stove, located at the right side 
of the camper (Figs. 2F and 5), are made of 
%-in. plywood joined at the corners with 
1 x 2-in. cleats. We mounted the ice box on 
%-in. plywood which is fastened to metal 
drawer slides of the type used for pull-out 
phono turntables. 

We finished both the interior and exterior 
with one coat of Firzite followed by one coat 
of enamel undercoater and one coat of exteri¬ 
or enamel. All galvanized sheet metal was 
washed with vinegar to etch the surface and 
given a coat of metal primer before enamel¬ 
ing. 


• Craft Prillts in enlarged size for building car campers are 
available-at $1.50 each. Order by print number. To avoid 
possible loss of coin or currency in the mails, we suggest you 

Now available, our new illustrated catalog of “196 Do It 
Yourself Plans,” 100, Science and Mechanics, 450 East 
Ohio Street, Chicago 11, Illinois. Please allow three to four 
weeks for delivery. 
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By NORBERT PREHLER 

W ITH cold borrowed from your refrig¬ 
erator or home freezer, this low-cost 
unit will cool a small bedroom, of¬ 
fice or darkroom as rapidly as a 1/4-ton air 
conditioner. 

Cans of Dri-Cube (or an equivalent cool¬ 
ant) store up the cold from your refrigerator, 
and then serve as baffles around which in¬ 
coming air is circulated by a blower. 

In one test, the nine frozen coolant cans 
shown in Fig. 1 lowered the temperature of 
an 8 x 10 x 12-ft. bedroom about 10° F. within 
20 minutes, and held this lower temperature 
for almost two hours. By then, the late eve¬ 
ning outdoor air temperature had begun to 
drop enough so that sleep was undisturbed 
for the rest of the night. 

Saw all cabinet parts from one 4 x 4-ft. piece 
of .%-in. smooth plywood (Fig. 3). The 3/16- 


in. holes along the bottom rear edge of the 
cabinet allow water condensing on the cans 
to drain. Assemble the bottom, back, side and 
front pieces using glue and small nails. Then 
waterproof the inside with a good marine 
varnish or paint. When the paint is dry, line 
the inside with aluminum foil, fastening it 
with rubber cement or tape. Fit the foil into 
the corners tightly so that the bottom of the 
box is completely protected against moisture, 
which drains to the rear. 

Next install the baffles, which should also 
be painted and covered with foil. Make the 
air deflectors by bending light scrap metal 
around a 3-inch pipe. The cabinet shown in 
Fig. 1 was intended for either window use 
or with legs. For window use, cut spacers 
to make a tight fit, and fasten to the side of 
the cabinet with elects and screws. 

The blower is a Dayton #2C610, rated at 
140 CFM. In free space, this rate of flow will 
change the air in a 10 x 10 x 8-ft. room every 
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five minutes. But the filter and cabinet will 
reduce the air flow to less than half of the 
blower rating, to give you an air change in 
about 15 minutes. Smaller furnace and ven¬ 
tilating blowers will give you a slower air 
change. 

If blower noise is objectionable (the cab¬ 
inet acts as a sounding box), mount the 
blower on grommets, sheet rubber, or felt. 
Locate the switch on the side and run the 
wire through the back wall to the motor. As 
an option, you can add a timing switch 
(available from electronic supply houses). 
One type that sells 
for less than $5 will 
turn the unit off 
after any preset 
time up to two 
hours; another tim¬ 
er would give you 
24 hour control, 
turning the blower 
on at any desired 
hour. 

Tack a decorative 
grille cloth to the 
back side of the air 
opening. Cut the 
air filter (Fig. 3A) 
from a sheet of U- 
Trim-It, and make 
the filter holder by 
bending scrap win¬ 
dow screen mate¬ 
rial. Use sheet alu¬ 
minum to make the 
rain shield, (Fig. 

3B), and water¬ 
proof the edge 
where it joins the 
cabinet. 

The sealed cool¬ 
ant cans (available 
from local hard¬ 
ware dealers or 
from the author) 
contain a mixture 
which, on a weight 


i a cooling effect equal to dry 1 
:, you could not use dry ice in yo 
ler because of the fumes. Using 


an ordinary refrigerator, the quart can will 
freeze solid in 8 to 12 hours. But you can 
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SHOP KINKS 


Lathe Dog Drill Press Clamp 

• A large lathe dog makes a handy clamp for 
holding round work on the drill press table. 
If you hold the tail of the dog with your free 



hand, you can safely counteract the torque of 
small drills up to 14-in. For larger sizes, use 
more solid clamping methods—H. J. Gerber. 


Pocket Sheath for Linoleum Knife 

• To carry a sharp 
linoleum knife safe¬ 
ly and conveniently, 
make a sheath from 
three pieces of thin 
plywood, or heavy 
linoleum. Cut out 
the parts to fit 
around the knife as 
shown in the sketch 
and assemble with 
brads or glue.— 

G. E. Hendrickson. 

Ceramic Scratch Tool 

• A small section of a 
hacksaw blade insert 
ed into a slot cut in the 
end of a strip of wood 
or dowel makes a very 
useful ceramic tool. A 
few strokes with this 
tool quickly prepares 
the surface of pieces to 
be joined together. Use 
fine and coarse-toothed 
hacksaw blades to 
make up a variety of 
scraping and decorat¬ 
ing tools. 


Adjustable Holder Angles Drill 

• A discarded elec¬ 
tric fan base makes 
an adjustable hold¬ 
er for your electric 
drill that will en¬ 
able you to work 
with two hands, 
with the tool sup¬ 
ported at any con¬ 
venient angle. Make 
the strap of scrap 
tin, or sheet metal, and use a bolt and wing 
nut to fasten it to the base.—J. A. Comstock. 

Metal Fluxing Technique 

• When soldering metal surfaces (especially 
aluminum), soldering flux is often needed to 
retard oxidation of the metal until the solder 
can be applied. A good way to apply the flux 
is to “charge” a wad of steel-wool with it and 
rub the metal surface briskly for several min¬ 
utes. The rubbing produces a small amount 
of friction heat which melts the flux and flows 
it into the many tiny scratches in the metal 
made by the steel-wool. This fluxing tech¬ 
nique roughens the surface and at the same 
time thoroughly saturates it with flux assur¬ 
ing a very good solder bond. 

Reflections Guide 90° Saw Cut 

• You can saw a right angle without mark¬ 
ing it first with square and pencil, simply by 
watching the reflection of the edge of the 
board on the shiny surface of the saw. Move 
the saw handle (A) until the reflection lines 
form a straight line (B). The better the light, 
the better the reflection. A light wipe of oil 
on the blade helps you to see the reflection 
and improves the cut too.—N. Engels. 
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Gage Simplifies Pulley Alignment 

• With this gage made from a length of %-in. 
tubing or bar stock, you can line up pulleys 
exactly to obtain perfect operation with mini¬ 
mum belt wear. Make a sharp 90° bend in 
the metal and cut it long enough to straddle 



the pulleys on your equipment. To align two 
pulleys, fit the bent end of the bar into the 
V at the top and side of one pulley. Then ad¬ 
just the other pulley until the bar fits into 
the V on top. To check your alignment of 
pulleys, and shafts as well, repeat the test 
from beneath.—W. C. Wilhite. 

Removing Outdoor Rust Stains 

• To remove rust from a cement patio or 
stains on siding caused by rusty nails, dis¬ 
solve 1 part sodium citrate in 6 parts water, 
add 6 parts glycerine. Mix with powdered 
whiting to form a heavy paste. Spread a thick 
coating of the mixture on the stained area and 
allow to dry. Repeat treatment if necessary. 
Badly stained areas may require a week or 
more for complete removal. 

Plastic Rubber Improves Chuck Grip 

• If you find that the light knurling on the 
chuck of your drill makes it hard to get a 
good grip on large bits, coat the chuck with 
plastic rubber. The coating dries overnight, 
and provides a non-slip finger grip.—K. 
Murray. 



Holder for Sawing Small Screws 

• With this holder, you can cut small screws 
to length and avoid dropping and losing 
them on the floor. Cut a tag of thin sheet 
aluminum, and drill holes to match common 



thread sizes. Also drill a %-in. hole for hang¬ 
ing on the wall. To use the holder, thread the 
screw through a matching hole, turn on a nut, 
and grip the threaded end of the screw in a 
vise. Hold the tag while sawing. Removing 
the nut cleans the threads.—E. M. Love. 

Grill Clip Clamps Small Parts 

• This method of clamping rings to the bench 
while soldering and setting stones was used 
successfully by a jeweler, but it can be 
adapted to many other light soldering and as¬ 
sembly jobs. To make this heat-proof holder, 



bored through the bench top. The hook of 
the radiator clip protruding through the top 
firmly grips rings, and other small items. 
Work can be done at any point with both 
hands free to handle tools.—G. S. Wilhite. 
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Scissors Double as Spanner Wrench 

• The points of a scissors can double as a 
spanner wrench for removing retaining rings 
on a lens, and other light jobs. Secure the 
scissors legs, spread to the required span, be¬ 



tween two blocks of wood tightly clamped 
with rubber bands. Allow the points to pro¬ 
ject just enough to engage the slots in the 
ring, and grip the wood strips while turning. 
—K. Murray. 

Broken Cut-off Wheel Mokes 
Hand Stone 

• Glue a broken segment of an abrasive cut¬ 
off wheel to a flat block of wood and you’ll 
have a fine oil-stone for sharpening chisels, 
knives and other sharp tools. You can get 
abrasive wheels from the scrap department of 
any machine shop or factory that uses cut-off 
machines, since the wheels Eire unsafe to use 
whenever even minor flaws develop, and are 
quickly discarded.—W. C. Wilhite. 

Hatchet Safety Precaution 

• Sometimes the 
handle of that 
hatchet so often 
used around the 
home can loosen. 

Unexpectedly it can 
fly off and cause a 
serious accident. 

Check the handle 
wedge, and for ex¬ 
tra insurance drill a 
hole through the side of the hatchet blade to 
take a flat headed screw.—C. E. Hendrickson. 



Use Plastic Bag to Grease Bearings 

• Packing ball and 
roller bearings with 
grease is a slow 
messy job, and you 
have to keep dirt 
and grit out. After 
cleaning the bear¬ 
ings, put them and 
the grease into a 
flexible plastic bag, 
and you can keep your hands clean and do a 
better job too. Just knead the grease into the 
bearings working the outside of the bag with 
the fingers.—J Krill. 

Tubing Guards Chisel Edges 

• If chisels are 
stored loosely in the 
tool box, or are kept 
lying on the bench, 
the edges can be¬ 
come dulled and 
nicked. Cut slots in 
short pieces of rub¬ 
ber tubing just long enough to fit tightly over 
the ends of your chisels.—V. H. Lamoy. 




Holder Improves Vise Cut-off 

• If your vise has a removable chisel-edged 
rod cutter that fits the anvil, you can improve 
it by making this wood holder. Ordinarily, 
the cutter is used on the anvil to cut small 
rods and screws by striking with a hammer. 



Hit the cutter too hard, and your sharp edge 
is spoiled. With the block shown in the 
sketch, you can place the work between the 
cutter and the stationary vise jaw, and use 
the screw to apply a powerful but controlled 
push to the cutting tool. The material is cut 
more accurately, and without danger of waste 
pieces flying through the air.—A. Vena. 
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Sharpening Food Chopper Cutters 

• Sharpen up the 
blades on your food 
chopper, and instead 
of crushed fibrous 
pieces, you’ll have 
neatly chopped juice- 
filled particles of vege¬ 
table and fruit. And, 
your chopper will turn 
with less effort. First, 
remove the wing nut and cutting disc. Smear 
coarse valve grinding compound, or a paste 
of fine oil and emery powder on the side of 
the disc that contacts the four-bladed knife. 
Replace the disc, and slip a short spiral spring 
(or a thick rubber washer) on the shaft. 
Partly tighten the wing nut and then turn 
the chopper handle backwards. Gradually 
tighten the wingnut to increase pressure on 
the disc. Add more grinding compound and 
repeat the procedure until the blades are 
sharp. Use a strong detergent to remove all 
traces of oil and abrasive.—W. C. Wilhite. 


Chisel Holder 

• A cold chisel 
holder made of a 
length of garden 
hose will protect 
your hands from 
glancing blows. Cut 
a 2-in. slot near one 
end of a 15-in. piece 
of the rubber hose, 
to fit the chisel han¬ 
dle. Then fit a length 
of wood dowel into 
the long end of the : 
handle—H. E. Mood- 


Protects Hands 



to serve as a rigid 


Pie Tin Holds Paint Cans 

• When a paint can slips off a ladder, it can 
cause a mess that takes the rest of the day 



shelf.—V. H. Lamoy. 


Slip-proofing a Miter Gage 

• When a work piece slips on the miter gage 
of your power saw—so easy at extreme an¬ 
gles—you can waste time and good lumber. 
Here is a slip-proof attachment that will 
make your saw safer and easier to use. Drill 
two !4-in. holes in the face of the miter gage. 



Make the wooden block with matching coun¬ 
tersunk holes to fit the gage. Face the block 
with medium grit sandpaper. Use rubber ce¬ 
ment for bonding the paper, since you have 
to replace it from time to time.—P. K. Snook. 

Wind Better Coils with Ratchet 

• Ever wind coils or springs with a dowel 
and hand drill? Then you know it takes 
steady pressure on the winding knob without 
letting up for an instant. Here’s a better 
setup. Chuck the opposite end of the dowel 



in a ratchet brace mounted in your bench 
vise. Set the ratchet so it moves only in the 
direction of winding to prevent backlash. 
With larger sizes of wire, you’ll need a helper 
to feed the wire.—R. Moore. 


30 Days Only . • • 

Beginning with the next issue, your S&M will be 
on sale for only 30 days. Be sure you buy your 
copy early at the newsstand—it may be gone if 
you wait. It will be at your newsstand August 
30th—Watch for it. 
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equipment or even a small pet 


T 'HIS dome-like basket overcomes the unfriendly 
habits of many baskets—it folds flat for storage in 
little space, the contents can’t be tipped out when 
basket is closed, and the handles fold out of the way 
for easy loading and unloading. 

All the slats can be cut from one piece of % x 7 x 36-in. 
clear, grainless pine. A hollow-ground blade can be 
used for the strip-cutting but you take the chance of 
burning the blade. A combination blade with set teeth 
will out free and clean although it will leave a rough 
surface on the slats. In either case, make a special insert 
of Masonite or plywood for your machine, using the 
regular insert as a template. Cut the slot for the blade 
by raising the blade through the new insert, thus elimi¬ 
nating the opening around the blade through 
which the slim slats could be pulled down. 

For uniformity in thickness, pass the slats 
under a drum sander (Fig. 2). This is espec¬ 
ially necessary if a blade with set teeth was 
used to do the initial cutting. Always feed 
the slats through against the direction of ro¬ 
tation of the drum. 

Before proceeding further, make the ply¬ 
wood fixture to be used for bending the slats 
(Fig. 3). Be sure to layout the center point 
of the arcs % in. from the edge. 

Now thoroughly soak the slats in hot water, 
and they will bend like ribbons for placing 
in the fixture (Fig. 4.) When the wood is 
reasonably dry, trim off the ends of the slats 
(Fig. 5). Follow the dimensions given care¬ 
fully, or the basket will not collapse easily. 
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Don’t drill the 
hole through the 
ends until the 
wood is thor¬ 
oughly dry, and 
and then do it in 
stages starting 
with a Vs in. drill 
and gradually 
working up to 
the full 5 /ie in. 
Follow this pro¬ 
cedure twice to 
make the slats 
for each half of 
the basket. 

Next, cut out the base (Fig. 6). Glue the 
dowels in place, then add the slats, slipping 
them over the dowels and alternating from 
side to side. Enlarge the hole already drilled 
in the bead for stringing to !4 in. to take the 
dowel, then put some glue on each end of 
the dowel and press on a wooden bead. Set 
it with a small brad driven through the 
bead into the dowel. 

Now make the handles (Fig. 7) shaping the 
ends according to the drawing or from the 


MATERIALS LIST—COLLAPSIBLE SLAT BASKET 
No. Req. Size and Description Use 

24 pcs |/ 8 x % x 36" pine slats 

2 pcs % x 1014 * 19" plywood fixture 

1 pc % x 12 x 14" pine base 

2 pcs '/n dia. x 514" dowel 

2 1" dia. wooden bead 

2 pcs % x 414 * 12" pine handles 

2 upholstery tacks; 3 yds heavy, waxed twine 


top slats themselves. Sand the handles 
smooth and cement and brad to the slats. 

Finally, double up IV2 yd. of twine and 
secure it at midpoint of side of base with an 
upholstery tack (Fig. 8). Space the slats even¬ 
ly from the base to the top, and then start 
knotting the twine, making double knots at 
the top of each slat and at the bottom of the 
following one. The twine does the job of 
pulling the slats up when the basket is closed. 

Finishing is a matter of preference. Wood 
can be left natural with a coat of sealer for 
protection, or it can be stained a light maple 
and then sealed. If you decide to use stain, 
do this, as well as the sealing, before assem¬ 
bling the basket.—R. J. deCristoforo. 



Inner-Tube Boot Extensions 

• Hunters, trappers 
and other sports- inner tube section 
men who are often 
obliged to kneel in 
snow or on damp 
ground may protect 
the knees of their 
trousers by inserting 
sections of innertubes 
in the tops of their 
boots. 


Don’t Miss An Issue 

The next issue of SCIENCE and MECHANICS will be 
on the newsstands only 30 days. It goes on sale 
August 30. Better buy your copy as soon as you see 
it—the way they've been selling lately, we don't have 
back copies available, in case you miss one. 


Hat-Band Hook Holder 

• You need not fumble through your pock¬ 
ets in search of the cork in which you have 
inserted your extra fishhooks if you glue the 



side the band of your hat to keep the hooks 
safely and conveniently at hand.—G. E. Hen¬ 
drickson. 
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pull the trigger... 

spray paint 



^ W^ only 


Paints anything from a house to a toy. Saves its 
cost on the first major job! Speedy Sprayer does in 
minutes what brushing takes hours. Finish is 
smooth, flawless. Uses any V4 h.p. motor with Vz' 
shaft. No. 780 Outfit —10 ft. air hose, tire chuck, 
quart gun, less motor, only $32.00. Every work¬ 
shop should have it. At leading stores. 

Free/ Write for "How To Stray" Booklet and folder. 

W. R. BROWN CORPORATION 

2661 N. NORMANDY AVENUE, CHICAGO 35, ILL. 





• BIG MUSCLES • 

“THE QUICK WAY.” Dr. Young’s Scientific Body Building. 
Revolutionary Discovery. FREE Information. Send name, 
address, to: GAUCHO, Box 9309-V, Chicago 90. 
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By JOE McBRIDE 


Combination 

Sports and Utility 

POWIftCYCLI 


T HIS animated short snorter 
will barrel you along at 35 
mph. When the fun’s over, 
you can tuck it into your car 
or boat with ease. Lifting it is 
no problem, as it only weighs 
55 pounds. 

When equipped with the de¬ 
tachable side cart, the scooter 
becomes a practical package 
carrier for shopping, special 
delivery service or tool carrier 
for farm and field servicemen. 
With some alteration in size 
and shape the same method of 
building and attaching this cart 
could be applied to adding a 
side cart to any power scooter. 

Although we used a 2-stroke 
cycle Clinton A400 engine, al¬ 
most any 2 or 4 stroke cycle 
engine having a maximum of 
2% hp could be used. The 
lightweight, vertical cylinder, 
horizontal shaft, 4 cycle en¬ 
gines, such as the Clinton 
A2100 or Briggs and Stratton 
6B or 6B-5, offer some advan¬ 
tages over the 2 cycles in that 
they can be throttled down to 
run smoothly at slow speeds, 
are easier to start and do not 
require mixing of oil with the 
gas. Do not, however, use any 
of the heavy cast iron engines 
since their additional weight 
located off center on this small powercycle 
tend to make steering difficult and erratic. 

For complete construction details of cycle 
and side cart, see the bonus blueprint facing 
this page. If you feel ambitious and care to 
zip right through the building of one of these 
powercycles, we are offering a $25 prize to 
the first reader who sends us a photo of the 
cycle he built from these plans in use, to¬ 
gether with a letter describing his experience 
in building and testing it. Postmark on letter 
enclosing, the photo will determine the win- 
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Y ou’ll have transportation for your¬ 
self (Fig. 1) plus load carrying 
capacity with this little side-cart 
equipped powercycle. And the cart 
(Fig. 2) can be detached in the time 
it takes you to loosen three bolts. 

Since the shape and size of the frame 
members must be determined by the 
size of other matching parts, have all 
of the parts given in the Materials List 
on hand before starting actual con¬ 
struction. 

Making the Cycle Frame. Begin by 
hacksawing the Chevrolet propellor 
shaft to length as given in Fig. 5A. 
Chuck, or tack weld a block on the 
tube end of the shaft for a center, and 
mount the prop shaft in a metal-turn¬ 
ing lathe. The lathe will have to have 
a 3-ft., between-centers capacity. 

If you do not have a lathe to do this 
work yourself, it will pay you to have 
the front fork (Fig. 5B) ready for 
machining too, so that you can have 
all of the lathe work needed to build 
this cycle done at one time. 

The front fork is made from a Mer¬ 
cury sway bar which is heat-treated 
spring steel and may be a little too 
hard for sawing and machining with¬ 
out first annealing. To anneal the bar, 
heat it to a dull red and allow it to 
cool slowly. You can do this with an 
acetylene torch or, better still, if there 
is an automobile spring shop or heat 
treating firm in your area, have them 
heat the entire bar in their furnace. 

After machining the front and rear 
axles, assemble the wheels on them to 
make certain everything fits well. 
Then lay out and cut the two bending 
templates from sheet metal as in Fig. 
5. When bending the rear axle and 
front fork, grip the stock in a vise and 
use an acetylene torch to heat just 
those areas of the stock that you are 
bending. Heat to a bright red and do 
not hold the torch too long or too close 
at one spot. If the metal starts to 
sparkle it indicates it is burning and 
is too hot. Do not quench with water 
to cool but allow to cool slowly to 
room temperature. 

An 18-in. length of y2-in. black iron 
pipe with one end drilled out to %-in. 
so that it can be slipped over the ends 
turned down for the axles, will pro¬ 
tect the machined surfaces and give 
you the leverage needed for bending. 
Use the bending templates to check 
the amount and angle of the bends 


occasionally. Final accuracy of bend 
must be checked by mounting the 
wheels with tires. Wheel centers must 
be in line with centerlines of shafts and 
have clearance for tires. Allow space 
for installation of fender on front fork. 
Note that the front fork has a second¬ 
ary bend, other than those shown on 
the template, of 2-in. forward for 
wheel caster effect. The rear axle arm 
is bent 15° from centerline of tube as 
in frame assembly drawing Fig. 5. 

Cut the fork bushing (Fig. 5C) from 
y2-in. pipe and run a %-in. drill 
through it to clean up the inside so 
that the bushing will slide on the 
turned portion of the front fork. 

Then flatten the end of the frame 
tube (A), and file the top and bottom 
edges of the tube half round to take the 
fork bushing at 85° as in the frame 
assembly drawing Fig. 5. After weld¬ 
ing the bushing to the frame, again 
drill it out because the heat of weld¬ 
ing may have distorted it somewhat. 

Use the cut off piece of prop shaft 
tubing for the seat support (Fig. 5D). 
Grind or file the end of the support to 
fit tightly against the frame tube. This 
operation, which is commonly called 
“fishmouthing” the end of a tube, will 
make welding a lot easier because you 
will not have gaps to fill. If you are 
going to use a Clinton engine as we 
did, weld the seat support to frame A, 
locating its center 12-in. from the rear 
end of the frame tube as in the frame 
assembly Fig. 5. If you are going to 
use a Briggs and Stratton aluminum 
vertical cylinder engine, locate the 
seat support 10-in. from the rear end 
of the frame tube. Then heat and 
bend the foot rest (E in Fig. 5), and 
weld it to the frame tube right in back 
of the seat support. 

To determine the angle at which the 
remaining parts are welded to the 
frame, temporarily assemble the front 
and rear wheels on their axles. Then 
slide the ball thrust bearing on the 
front fork and insert the fork through 
the fork bushing on the frame. Place 
one tie-rod clamp at the top of the 
fork bushing over the saw slot and 
another clamp above it on front fork 
shaft (Fig. 4) to keep it from sliding 
out of the bushing. 

To support the cycle and keep it in 
an upright position while you work on 
it, make up a wooden stand from scrap 
1 x 4-in. stock as in Fig. 3A. Place the 



stand under the foot rest, and weld the 
seat post to the top of the seat support 
so that it is parallel with the floor. 
Hacksaw the gusset from a piece of 
14 x 1-in. strip steel and weld it to the 
corner where the seat post joins the 
seat support as in the frame assembly 
Fig. 5. If you are using the vertical 
cylinder engine with the seat support 
located closer to the rear, you will not 
need the gusset and can make the seat 
post only 5 in. long. 

Engine Installation. While you are at 
the auto wrecking yards have the yard 
man cut you the two engine supports 
(Fig. 5F) with an acetylene torch. To 
save time at the yards, make up paper 
patterns of the engine supports and 
have them ready so that you can place 
them on an old car frame channel and 
draw around them with chalk. Have 
the yard man cut off a 2 x 2 Ik-in. piece 
of %-in. thick steel for the brake too. 
Grind the rough cut edges of the en¬ 
gine supports smooth and weld them 
to the frame as in Figs. 4 and 5F. 
Reinforce the rear engine support 
with V4-in. steel rods welded in place. 

The best V-belt pulley to use for 
the rear wheel is a, 7-in, diameter 
water pump pulley from a Chevy, 
Olds, or Buick because it has an offset 
center which provides clearance for 
the tire. Cut out the center of the pul¬ 
ley and braze it to the rim of the rear 
wheel at four places as in Fig. 4. Then 
reassemble the wheel and mount it on 
the rear axle with slotted nut and 
cotter pin. 

Now, with a V-Plex automatic clutch 
on the engine drive shaft, place the 
plywood and engine on the engine 
supports as in Fig. 4. Line up the 
V-belt pulley on the engine with the 
one on the rear wheel and measure the 
size V-belt needed. After purchasing 
the belt, place it on the pulleys and 
mark the location of the engine mount¬ 
ing holes on the engine supports. Drill 
these holes %-in. and bolt the engine 
in place. To take up belt stretch later, 
a piece of plywood V\ to %-in. thick 
may be placed under the engine base 
as in Fig. 4. 

The performance of the Clinton 
A400 engine can be improved by 
opening up the baffle plates inside the 
muffler (G in Fig. 7). Weld the ex¬ 
haust holes closed and for a new 
exhaust opening, weld a 3-in. length 
of %-in. conduit to the muffler. If you 


are going to use the side car on the 
cycle, weld another 3-in. length of 
conduit to the exhaust opening as in 
the side view Fig. 7 to direct the hot 
gases away from the side of the car. 

Handle Bars. Make the handle bars 
from a ’48 Ford tie rod, bending and 
welding them as in Fig. 5H. Weld a 
%x 214-in. cap screw to the right 
hand side of the handle bar for mount¬ 
ing the throttle control handle made 
from %-in. conduit as in Fig. 5H. 
Weld the throttle-cable support to the 
underside of the handle bar and slide 
the cable through it. Thread or spot 
braze the end of the cable to the sup¬ 
porting %-in. nut. The wire inside 
the control cable is fastened to the 
swivel clamp bolted to the conduit 
handle. Run the cable back along the 
cycle frame and connect it to the car¬ 
buretor throttle lever. Disconnect and 
remove the engine governor linkage, 
and change the lever (J in Fig. 7). 

Fenders are required by law in some 
states for licensed scooters. We made 
ours from pieces of car body sheet 
metal which is soft and can be easily 
cut and bent to the shapes shown in 
Fig. 6. 

Brake. Be sure to use %-in. round, 
water hardening tool steel for the 
brake lever because ordinary cold- 
rolled mild steel may bend out of 
shape and leave you without brakes. 
Make the brake as detailed in Fig. 
5M and mount it on a % x 3-in. cap 
screw welded to underside of the 
frame as in brake assembly Fig. 5. 
Drill the threads out of the %-in. hex 
nut welded to the foot brake so that 
the nut will slide on the cap screw. 
Then run a %-in. hex nut on the cap 
screw to retain the brake lever. This 
same nut is used for the kick stand 
too. Be sure the nut is on the cap 
screw before welding the kick stand 
(Fig. 5N) to it because it would be 
impossible to install the kick stand 
otherwise. The nut must also have 
enough thread drag or friction to hold 
the kick stand in the up position. If the 
nut is too loose, collapse it slightly by 
squeezing in a vise before installing it. 

With the exception of lights and a 
horn, required by some states before 
you can get a scooter license, your 
powercycle should be complete and 
ready for a test run. The horn can be 
the rubber bulb, beep-beep type avail¬ 
able at auto parts and dime stores. 


The lights (head light and tail light) 
can be operated by a #6 dry cell bat¬ 
tery or the type used for bicycles. 

Side Cart. The best procedure to 
follow in making and assembling the 
side cart to the powercycle you have 
built is to cut and fit the four cart 
frame pieces (Fig. 3) individually. 
Start by making the axle extension 
from a 20y2-in. length of Ih-in iron 
pipe. Weld a % x 2y2-in. cap screw on 
one end, and heat and flatten the other 
end. Make up three cart attachment 
lugs as in Fig. 3B and bolt one to the 
flattened end of the axle extension. 
Then, with the wheel mounted on the 
axle extension and the cycle blocked 
in the upright position on the floor, 
place the lug end of the axle extension 
against the rear axle arm of the cycle 
as in Fig. 3. Cut a couple of 2 x 2-in. 
blocks for holding the axle extension 
level with the floor and at right angles 
to the cycle frame. If you are doing 
your own welding, tack weld the lug 
to the rear axle arm of the cycle. 
Otherwise, clamp or wire the lug to 

Caution: Welding near a gasoline 
tank can be dangerous business. Be 
sure to drain gasoline from engine gas 
tank and carburetor and blow out 
tank before welding. Or better still, 
remove the engine from the cycle. 

Next, make cart frame part X in 
Fig. 3. Bend and fit the end that is 
fastened to the axle extension first. 
Then bend, cut and flatten the end to 
be attached to the cycle frame with a 
lug as in Fig. 3C. Use blocks to hold 
part X level with the floor and tack 
weld or temporarily wire the lug to 
the cycle frame. 

Now cut and fit part Y in position, 
tack welding or taping it with plastic 
electrician’s tape to hold it in place. 
Follow by fitting part Z in place, fas¬ 
tening the end to the cycle seat sup¬ 
port with a lug. Cut the triangular 
shaped pieces, which reinforce the 
cart frame and provide mounting-bolt 
holes for the cart box, and weld them 
to the frame members. Also complete 
all the other welding of the lugs and 
cart frame joints while it is still at¬ 
tached to the cycle to avoid distortion 
of the parts due to heat of welding. 

The cart box is made of %-in. exte¬ 
rior plywood reinforced with cleats at 
all inside corners as detailed in Fig. 
3D. Bolt it to the frame with three 


14-in. fh bolts. Make the cart fender 
(Fig. 6) from sheet metal as you did 
the cycle fenders, and bolt it to the 
cart box. Use Shakeproof nuts on the 
three bolts that fasten the side cart to 
the cycle so there is no danger of the 
nuts vibrating loose. 

Additional sets of plans available 
from the designer for $2 P.PD. Send, 
check or money order (No C.O.D.’s or 
stamps) to Joe McBride, 2631 Kens¬ 
ington Way., Stockton 4, California. 


MATERIALS LIST - POWERCYCLE 






Four Sliding Jigs 

Insure Perfect Miters 

By R. J. DeCRISTOFORO 


Simple sliding-platform jig provides 
perfect miters for frames every time 
when parts are placed accurately. 
This one is designed for pieces precut 
to exact length. 


is no saw readjustment for 
right- and left-hand miters and 
the problem of “saw blade 
creep” (tendency to pull the 
work) is eliminated. 

Work carefully in making 
any of these jigs. Though sim¬ 
ply constructed, they must be 
right in all details. The least 
little deviation will destroy 
their effectiveness. Sand each 
part smooth before assembly. 

General Construction. For 
the platform and most other 
pieces, 3 A-in. fir plywood is 
adequate, but be sure it is suf¬ 
ficiently dry so that it will not 
warp. If your saw is very small, 
substitute y 2 -in. plywood. Make 
width A in Fig. 2A conform to 
width of your saw table as in 
Figs. 1 and 9. Depth B in Fig. 


I T’S easy to cut mi¬ 
ters on your bench 
saw, but making 
them accurate enough 
for framing joints is 
another matter. 

Your mitering trou¬ 
bles are over, how¬ 
ever, if you build one 
or more of these sim¬ 
ple jigs designed to 
give you a perfect cut 
every time. Because 
the jigs move with the 
work as in Fig. 1, there 
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2A of jig #1 represents distance from front 
edge of saw table to front edge of blade when 
set at 2-in. height. For each of the other jigs 
described later, this depth B dimension 
equals the distance from front edge of table 
to center-line of blade arbor. 

For slides, use hardwood to fit miter gage 
slots of your saw table or, if you want to 
avoid this job, try %-in.-wide aluminum 
channel 14 to %-in. deep as in Fig. 3. Make 
slides 2 in. longer than depth of platform (C 
in Fig. 2A). Be sure to position slides so that 
outboard sides fit snugly against outboard 
sides of table slots as in Fig. 2B. There should 
be a smooth sliding motion without any side 
play. For adjustment to assure a good fit, slot 
the attachment holes as in Fig. 2C. 

Don’t trust a ruler to mark slide position. 
It’s better to set slides in table slots, position 
platform and clamp slides exactly where they 
belong as in Fig. 4. Then turn over platform 
and fasten slides with screws before releasing 
clamps. 

Next, determine position of the guides, 
which depends on which jig you are working 
on and cut saw slot, using a blade which will 
always be available for use with the jig. A 
hollow-ground combination blade is sug¬ 
gested since it will produce cuts that can be 
joined without further work. 

For guides, use %-in. plywood, hardwood 
or aluminum angle, with length depending on 
angle desired and distance from saw cut to 
platform edge. Lay out angle with a protrac¬ 
tor, using saw slot as 
center-line. To assure 
accuracy, maintain 
correct angle with a 
large carpenter’s 
square when securing 
guides in position with 
nails or screws, as in. 

Fig. 5. 

As soon as finished, 
protect each jig from 
accuracy-destroying 
moisture with 


sealer and two or more coats of shellac. 

Fixed Miter for Precut Pieces. Jig # 1 

(Figs. 1 and 2A), set for a 45° miter, is good 
for fast work in picture frame production 
when using pieces precut to exact length. 
Made correctly, it will give you one or a hun¬ 
dred pieces cut exactly 45°—it can’t be other- 

You can also utilize this jig to cut discs as 
in Fig. 6. Merely hold a disc in place on the 
jig and push the jig, not the work. This will 
keep work from turning and binding the 
blade, which would result in a kickback. 

If saw blade projection is set just a frac¬ 
tion above the platform surface, you can cut 
cross-diagonals on the ends of square or 
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quently requires segment cutting at different angles. 



round pieces for mounting on the spur center 
of a wood lathe. 

Miter at Any Point on Stock. Jig #2 

(Figs. 7 and 8A) guarantees accuracy of the 
miter, but leaves exact length of the piece 
up to the operator. To speed cutting of small 
frames, you can fit this jig with a stop block 
as in Fig. 7, made of scrap hardwood or an 
easily-worked, non-ferrous metal such as alu¬ 
minum or brass. For aluminum angle guides 
with Ys-in. wall, shape the block to dimen¬ 
sions given in Fig. 8B. 

After cutting one piece to exact length, set 
stop block to it and you are ready to shape 
several similar pieces from one length of 
stock, turning over the stock after each cut 
so miters will face correctly. If you’re work¬ 
ing with a shaped molding, attach a stop 
block to each guide to permit the left- and 
right-hand cuts. 

Adjustable Miter ter Segment Cutting. Guide 
angles of the above jigs need not be set at 45°. 
Merely change the guides to suit if you have 
a great deal of segment cutting to do at one 
different angle. 

Jig #3 (Figs. 9 and 10A) adjusts to what¬ 
ever angle you require, two different angles 
or two similar angles. Using the same type of 
platform and slides as for Jig #2, cut guide 
arms and an angle locking arm as in Fig. 10A. 


Attach the carriage bolts and winged nuts as 
in Fig. 10B. After determining exact degree 
of the miter, lock all four winged nuts to hold 
jig rigid. If you need a stop, cut the first piece 
to length and drive a small finishing nail or 
staple part way into side of the guide arm 
against edge of the piece. 

Fence for Miter Grooves. Jig #4 (Figs. 
11 and 12) is ideal for forming spline grooves 
in miter cuts, because it eliminates the dan¬ 
ger of tilting and wobbling which could very 
likely happen when such cuts are made free¬ 
hand. The fence is adjustable to handle many 
stock thicknesses. 

Use maple strip for guides and cut other 
parts out of plywood to dimensions given in 
Fig. 12. You can add to the utility of this jig 
by making the guides adjustable or replace¬ 
able to change angle of the cut. You can even 
cut tenons by providing a guide to hold the 
work perpendicular to the table. 



Adjustable fence an platform forms spline grooves in 
guide, clamp in place and move jig past the blade. 
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How to Determine 


Specific Gravity 

With a scale and weighing stand, you can 
identify unknown samples of metals, gems, 
ores and rocks 


By HAROLD P. STRAND 


Solder a short length of tubing to 
"Eureka," shouted Archimedes as he discovered the principle of a tin can to make an overflow 

buoyancy and the answer to the problem of determining spout. Use fine thread to make the 

whether the king's crown was really pure gold. sling which holds the specimen. 


Ever since the an¬ 
cient Greek inventor 
Archimedes accident¬ 
ally discovered the 
principle of specific 
gravity, the method 
has been used to assay metals, identify jewels 
and to measure the density of materials. 

You can prove Archimedes’ principle by 
the experiment shown in Fig. 2. To demon¬ 
strate the principle, solder a drain spout to 
the side of a can. Fill the can with water 
until it begins to overflow. Now place an 
empty catch can beneath the spout, and slow¬ 
ly lower in an object. The water which over¬ 
flows into the catch can will be exactly equal 
in volume to that of the object. Now weigh 
the water and the object. Specific grav- 
ity = weight of object 

weight of equal volume of water. 

An easier way to measure specific gravity 
is to weigh the object suspended in water 
(Fig. 3). The model shown is a dietary scale 
and is sufficiently accurate for specimens 
weighing a hundred grams or more. If you 
want to pinpoint the specific gravity of small 
crystals and gems, you will need to use a 


finer balance with greater sensitivity. Make 
the stand (Fig. 4) and fasten a hook to the 
pivot (Fig. 5) or to the bottom of the pan 
support on a lab balance. Arrange a fine 
thread and sling to hold the specimen sus¬ 
pended in the water can. 

First weigh your specimen in air (Fig. 2). 
Our sample piece of brass was about 1% x 
%-in. and weighed 232 grams. Next weigh 
your catch can; ours was 34 grams. Use an¬ 
other can to mix a few drops of liquid soap 
with the water. It helps to break up surface 
tension so the water will not cling to the 
spout opening. Fill the can until the water 
just begins to drip down the spout. Wait for 
the last drops to stop and then place your 
empty catch can beneath the spout. Now 
slowly lower your specimen in the water 
(Fig. 6). 

You will be surprised to find that the ob¬ 
ject weighs less in water. Our specimen now 
indicated 204 grams or 28 grams less than in 
air. Now weigh the catch bucket and con¬ 
tents. Ours weighed 61 grams. Deducting 
the weight of the empty bucket, 34 grams, the 
net weight of water was 27 grams; this is as 
close as we can expect to the 28 grams loss 
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in weight because of the accuracy limit of 
the scale. Thus you have proven Archimedes’ 
principle, that the displaced water is equal in 
weight to the loss of weight of the object 
under water. 

Using this formula: 
weight of object ii 


loss in weight in water 


= specific gravity 


The table (Fig. 8) indicates the specific grav¬ 
ity of brass is 8.4, but since brass is an alloy 
of copper and zinc, proportions will vary and 
so will determine the exact specific gravity. 
Since specific gravity is a ratio or compari¬ 
son, never use units such as grams or ounces 
when you write the figure. 

Now test various samples. Just weigh them 
in air, and under water. Be sure that your 
specimen is hung completely submerged but 
not touching the bottom of the can. We tried 
a cast iron ring. It was 317 grams in air, and 
272 under water. Apparent loss was 45 



10 emerald 


quartz 

diamond 



grams. 317 divided by 45 = 7.04. The table 
shows 7.1 as the specific gravity of cast iron. 
If you are a rock hound, and want to identify 
gem stones, you will need an accurate bal¬ 
ance. Photographers scales available for 
about $10.00 are suitable for accurate weigh¬ 
ings of small specimens. The book, Gem 
Hunters Guide ($3.95) published by Science 
and Mechanics provides a complete listing of 
specific gravity of gems. 

Objects that float are tested according to 
the same principle but a sinker must be 
added. We tried a small block of hard pine, 
(Fig. 7). Use a beaker or glass for the test. 
First weigh the wood block in air (50 grams). 
Now attach the sinker, a piece of metal, by 
means of a short string and a small tack as 
in Fig. 5. Adjust the scale string so the sink¬ 
er is under water and the wood block above 
the water line and weigh (256 grains). 
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The next part of the test requires that you 
lengthen the string so both sinker and object 
are submerged, but with the sinker free of 
the bottom. The scale read 177 grams, and 
thus weight loss in water was 79 grams. 

50 

Using our formula, Specific gravity = —= .632 
79 


The figure for objects lighter than water 
will always be less than 1. Water weighs 1 
gram per cubic centimeter and for practical 
purposes its density is a constant at ordinary 
temperatures. The Handbook of Chemistry 
and Physics, found in most libraries, lists the 
density of thousands of chemicals, elements, 
minerals, and liquids. 


Test Your Science Knowledge 


This quiz will test your knowledge of the scientific facts 
about such things as fish "talk," mosquitoes and the moan 

By SHIRLEY MOTTER LINDE 



How does a mosquito decide 
whom to bite? 

Biologists at Rutgers University 
have found that mosquitoes choose 
their targets on the basis of a per¬ 
son’s breath and amount of body 
warmth. The mosquito has a built-in 
heat detection system in his front legs 
that receives heat waves and lets him 
zero in accurately on his victim. 

How cold is the moon at midnight? 

It’s a cold, cold place up there. 
By hooking up a pyrometer to a 42-in. 
telescope, astronomers have found 
that the moon’s temperature at “mid¬ 
night” is about minus 50°I'. 


Can your hair really turn 
white suddenly? 

Yes. Medical journals report rapid 
whitening after acute organic illness, 
excitement, fright, mental stress or 
accidents, and in mental patients, 
paralyzed patients and those with eye 
ailments. The exact reason is not 
known. One of the most widely ac¬ 
cepted theories is that air bubbles 
enter the hair and make it appear 
white through light reflections. 

How much salt is in the ocean? 

Billions of tons. If all the salt in 
the oceans could be extracted and 
spread over the United States, it 
would make a layer of salt a mile and 
a half thick. 

What's faster than a missile? 

The seed of a mistletoe. It explodes 
from its pod at an initial acceleration 
of some 5,000 G. In contrast, the 


initial acceleration of a typical satel¬ 
lite-launching rocket is from only 5 
to 10 G. 

What has the largest eyes 
in the world? 

The great blue whale. Its eyeballs 
are about 5 in. in diameter. The 
horse has the largest eyes of all the 
land animals, about half again as 
large as a human’s eyes. 

What does fish "talk" sound like? 

Some fish sound like the “noisy eat¬ 
ing of celery,” while a chorus of 
shrimp sounds like fat frying, accord¬ 
ing to scientists at the Bermuda Bio¬ 
logical Station. The fish-listeners also 
found that lobsters, like men, develop 
deeper voices as they mature and that 
salt water fish talk more than their 
fresh water cousins. 
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PATENTS & INVENTIONS 


What’s Your Patent Question? 


By ALAN MONTAGUE 

Patents Editor 

S OME of your recent questions 
have really forced me to blow 
the cobwebs off my reference 
files (and to doublecheck a few 
late developments with some of 
my patent expert friends in Wash¬ 
ington) . 

It’s work, but it’s fun, too, so 
keep those unusual questions com¬ 
ing. Here are some of the latest 


Re-Witness Old Disclosure? 

I made the drawing of my invention two 
years ago, and had it witnessed. Since then I 
have done nothing about it and have made no 
changes in it. But now I want to have a 
search made, and proceed with a patent ap¬ 
plication if things look favorable. Before hav¬ 
ing the search made, should I have the draw¬ 
ings witnessed again? (N. B., Michigan) 
Having the drawings witnessed again would 
not affect the situation, one way or another. 
After you file your patent application, if it 
runs into interference with another applica¬ 
tion pending in the Patent Office, you’ll have 
a rough time explaining away the two-year 
delay. Better file your application as prompt¬ 
ly as possible and then pray real hard. 

He Needs a Financial Backer 

My profession is operating moving picture 
machines and I have developed a revolution¬ 
ary new idea in lighting. I have had a patent 
search made by a registered patent attorney, 
and he urges me to apply for a patent. But 
patent application money I just don’t have. 
My hobby is amateur radio and if someone 
could be located interested enough in my in¬ 
vention to finish paying for the patent, I 
would turn over all rights and claims in re¬ 
turn for a Collins (KW) Kilowatt transmitter 
and receiver, plus a small percent of royal¬ 
ties. I don’t know how to raise money or con¬ 
tact any big shots. What suggestion have 
you? (J. G., Georgia) 

Well, your offer to trade the invention for 
a radio transmitter is novel, but I doubt that 
any hams will take you up. My surveys on 



this subject of financial backing. (I have made 
three) all show that your best bet is to seek 
a partner among the local business or profes¬ 
sional men. You have played it smart thus 
far in getting a search made—you have fa¬ 
vorable correspondence from your patent at¬ 
torney, and this is all to the mustard. 

Now you should make (or have a local 
artist or draftsman make) some good, clean, 
intelligible drawings, and get somebody with 
a typewriter to prepare a description. Put 
these into a file folder and carry it around to 
the local banker, or the secretary of the near¬ 
est Chamber of Commerce. One of them can 
put you in touch with some business or pro¬ 
fessional men with funds to invest. When you 
get a backer, have a local lawyer draw up 
partnership papers. Do not assign a portion 
of the invention to your backer since an as¬ 
signment can lead to all kinds of trouble. Go 
into partnership, instead. 

Attorneys and Secrecy 

How can I tell what patent attorney will 
render good service at reasonable cost? Also, 
are patent attorneys required by law to keep 
inventions confidential? (G. K., Ohio) 

There is no law on the subject, but if an 
attorney damaged the interest of his clients 
by being a blabbermouth, he could be disci¬ 
plined by the Commissioner. In 30 years, I 
have never heard of any attorney’s talking 
out of turn, so I wouldn’t worry about it. As 
to getting good service at a reasonable price, 
you will just have to. shop around. An appli¬ 
cation on a simple invention should not cost 
you much more than about $300 to $350. 
When they start talking about a thousand 
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dollars and up, you’d be wise to shop some 
more. 

Reviving Abandoned Application 

I filed a patent application back in 1956 and 
in 1957 was advised by the Patent Office that 
one of the claims contained allowable subject 
matter, but that an amendment would be nec¬ 
essary to bring the case into proper condition 
to be passed to allowance. 

At the time, I was fresh out of money and 
could not afford to hire an attorney to do this 
work, so 1 just dropped the whole business. 
Now I would like to revive it, but of course 
my six-month grace period was long ago shot. 
What do I do? Can 1 get it reinstated, or 
could I sell it, as is? (C. B., Washington) 

If you had been sick unto death and unable 
to attend to your business, the Patent Office 
would probably let you pick up the prosecu¬ 
tion where you left it off, but lack of money 
is no excuse. You will have to start the whole 
business over anew. Have a search made, to be 
sure that no recent patents have been issued 
which would now bar you from getting a 
grant. If the report is favorable, have an at¬ 
torney prepare an entirely new application, 
putting in the amended claim which the Of¬ 
fice said was allowable. You ought to get a 
patent in fairly short order. As to selling the 
deal the way it is, it’s worth a try. Write to 
manufacturers who might be interested. If 
you can sell the invention to one of them, his 
attorney can re-file the application for you. 

Responsibility for Bad Search 

I have just had a patent application filed, 
and now, in an old issue of your magazine, 1 
find a picture of the identical invention as 
patented several years ago. This patent was 
not cited in the search report made before I 
filed application, and it looks like I have been 
gypped. Can my attorney be held for mail 
fraud, or is it really possible that he didn’t 
know about the existence of this patent? 
(R. C., Indiana) 

You may or may not be right about this; 
the time to squawk is when and if your 
claims are rejected on the basis of the claims 
in the patent to which you refer. It may be 
that your attorney has strategy all mapped 
out to get around them. On the other hand, 
this patent may have been missed entirely in 
the preliminary search. The particular patents 
may have been in a group being reclassified, 
it may have been misfiled or the searcher may 
have been interrupted . . . many things could 
have happened to snafu the search. That’s 
why preliminary searches are never guaran¬ 
teed, and there is no use talking about fraud. 
You will have to assume that it was an hon¬ 
est mistake. However, if you are finally re- 
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jected on the basis of this patent which was 
not cited, and if your attorney is any kind of 
a Joe, he ought to give you a refund of half 
your money. 

Furniture Invention 

Please tell me how to get a new piece of 
modern furniture on the market. This is 
something entirely new and original. (J. G., 
Illinois ) 

First get a Design Patent. Then, either put 
the selling end of it into the hands of a 
broker, or put on your own sales campaign. 
If you want to handle it yourself, secure a 
supply of photostats of the official drawings 
of your patent application, put them into our 
New Invention for Sale forms (packet of six 
for a buck), and mail them out to furniture 
manufacturers. Also, since you are located in 
Chicago, you could take a day off and go over 
to the Furniture Mart, making personal calls 
on the boys. 

Wants Selling Information 

Please rush me complete details on how I 
may offer my new Quick Release for sale. 
(M. R., Georgia) 

You don’t say what your “Quick Release” 
is supposed to release, so I can’t be very 
helpful. Anyhow, the thing for you to do is 


buy a copy of our book, How to Find a Buyer 
for Your Invention, and bone up on the en¬ 
tire subject. Either that, or put the job in the 
hands of a patent broker. 

Sale of Mexican Patents 
I have several ideas I would like to sell. 
They are patented in Mexico. I believe the 
usual procedure is to sign a disclosure with 
witnesses. How safe a protection is this? 
(B. K., Mexico) 

If you expect to have anything to sell in 
the United States, you must get U. S. patent 
applications on file before your Mexican pat¬ 
ents are one year old, so don’t waste valuable 
time talking about selling procedures. Get on 
file in Washington at once. 

How About National Inventors 
Council? 

Please advise me on a point that has been 
bothering me. I sent drawings of a device to 
reduce mortality in commercial aircraft to 
the National Inventors Council. Did I do 
wrong? (J. W., Missouri) 

Unless the device has some application to 
military aircraft, the Council might not do 
anything about it, one way or the other. If 
the idea is any good, you still ought to get a 
patent, and sell it through ordinary commer¬ 
cial channels. 
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CAR CLINIC 



New Ways to Remove 
Car Dents and Scratches 

By P. K. SNOOK 


T HE local body shop might sock you $30 to $35 for a 
“crease” job and, if you have ever removed a car’s in¬ 
side panel in order to pound out a dent, you would prob¬ 
ably agree it’s worth it. 

Now, thanks to development of a new dent-removing tool, 
you can do an efficient job yourself (Figs. 1, 2, 3) without 
disturbing the paneling and for less than half the normal 
cost. Tool, attachments, flat sandpaper file, fiber glass body 
filler and hardener make up a kit called the Spaulding Dent 
Remover, now available for under $15 in Sears Roebuck, 
Western Tire Auto Stores and similar outlets. 

The Crease or Small Dent commonly caused by bumpers of 
other cars maneuvering in and out of tight parking areas 
is often deceptive to the eye so the first step is to define it. 
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Grind out whole area with disc sander after remov¬ 
ing crease. Slightly low spots (white areas in center) 
will be leveled with fiber glass body filler. 

Go over the area with the flat sandpaper file 
as in Fig. 2 to outline the damaged section. 
Run your fingers over it to locate the deepest 
part of the depression, then drill small holes 
through the metal from one end of the crease 
to the other as in Fig. 3A. Don’t let the 
thought of actually drilling holes into your 
car disturb you. They serve a double pur¬ 
pose, allowing you to pull out the dent and 
giving a firmer hold to the filler as it becomes 
almost as hard as the body itself. When done, 
you won’t be able to locate the dent or holes. 

Chuck a sheet metal screw 
from the kit in the screw¬ 
driver attachment, secure 
through long end of dent- 
removing tool and turn 
screw into an end hole as in 
Fig. 3B, until it has a firm 
bite. Apply gradual pres¬ 
sure with the tool until you 
feel the dent come out in 
much the same way as you 
feel a nail give when you 
pull it out of a board with a 
hammer. Don’t pry too hard, 
or you may ripple the metal. 

Lift each section a bit at a 
time, then repeat the process 
with each succeeding hole 
until you reach the other 
side of the dent. 

Unless the crease is very severe, one lift on 
each hole should do the job. If it doesn’t, 
repeat the process until panel regains its 
original shape. When the dent feels smooth, 
go over it again with the sandpaper file. If 
the panel is sufficiently straight to proceed, it 
will produce a file mark pattern similar to 
that in Fig. 3C. 

After smoothing with a rotary sanding pad 
on your electric drill, the area should appear 
like that in Fig. 4. If any low spots are still 
in evidence, remove with the dent puller. 
This can usually be done without drilling ad¬ 
ditional holes. 

To fill drill holes and any depressions re¬ 
maining, scoop out a gob of fiber glass body 
filler the size of a golf ball onto a polyeth¬ 
ylene mixing dish and add a few drops of the 


catalyst from the tube of hardener as shown 
in Fig. 5, following directions carefully. These 
materials are included in the kit. Mix thor¬ 
oughly and apply a 1 / 4-in.-thick layer all over 
area, with a flexible plastic spreader as in 
Fig. 6. Use enough pressure to force some 
filler through the holes, where it will mush¬ 
room slightly and,- when dry, doubly insure 
the permanence of the patch. 

Once the fiber glass has thoroughly set, 
sand off the excess, smooth out the whole 
area with rotary sander (Fig. 7) or sandpa¬ 
per file and the repaired section is ready to 
prime and paint. Up to this point, it took us 
45 minutes to do the job. 

Large, Shallow Dents. Where the metal is 
sprung rather than creased, as often happens 
in door panels, use the suction cup attach¬ 
ment with the dent remover. Screw cup to 
hole in end of the longer arm and fit the pivot 
pad in slot of the same arm near the bend. 
Wash the damaged panel with water and 
moisten the suction cup. 

Clamp cup to center of the dent and place 
pivot pad against panel below. Apply gradual 
pressure as in Fig. 1 until the dent pops out. 
To remove suction cup, slide it off panel edge. 


Left, add catalyst to filler in plastic dish and 
mix well with putty knife. Normal mix will 
set for sanding in 15 to 20 minutes. Adding 
more hardener will speed setting, as does 
warm temperature. Above, use flexible 
spreader to apply filler, forcing some 
through holes to anchor it securely. Apply 
too much rather than too little; it's easier 
to grind off excess than odd another layer. 


Sanding down hardened filler to original panel 
shape. Since fiber glass dust is irritating and hard 
to remove, wear long sleeves; if your skin is sensi¬ 
tive, wear gloves. 
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Carefully build up sanded area with primer in series 
of light coats extending well beyond edge indicated 
by dotted line. Avoid temptation to rush job with 
thick applications and let each coat dry thoroughly. 



EDa 


ARC STROKE 
CAUSES UNEVEN 
APPLICATION 


Nicks, Chips and Scratches. The paint on 
your car is pretty tough stuff to hold up the 
way it does, considering the beating it takes. 
Unfortunately, the paint hasn’t been made 
that will deflect flying stones, Junior’s bicycle 


fenders and other 
things that cause most 
of those unsightly lit¬ 
tle scrapes on your 
car. If you don’t cover 
them before winter 
weather sets in, they 
will be an open invita¬ 
tion to body-rotting 
rust. 

With the recent in¬ 
troduction of touch-up 
paints and primer in 
high-pressure Aerosol 
spray cans, you can 
make those rough 
spots in the finish van¬ 
ish with so little effort 
that your biggest problem is to avoid a temp¬ 
tation to rush the job because it seems so 
easy. 

Treatment is generally the same, whether 
the trouble spots are small scrapes as shown 
in Fig. 8 or larger exposed areas which 
started out small and increased as surround¬ 
ing paint peeled away. 

Sand area around the spot with 320 (fine) 
paper down to the bright, bare metal as in 
Fig. 9, leaving such a fine feathered edge all 
around that you can hardly tell where the 
bare metal ends and the finish begins. Half 
the success of the job depends on how 
smoothly you do this step. 

You can follow the steps from here on to 
repaint a dented area repaired as previously 
described. 

After sanding, rub the existing finish 
around the spot with a cleaning compound 
until you have a clean area at least 6 inches 
beyond the part you plan to paint. This is 
particularly important if your car has a light- 
colored finish, since any dirt left on the old 
finish will bleed through new paint and leave 
a “bulls’eye.” Rub out the cleaner, sponge 
off the residue with clean water and wipe 
thoroughly dry. 

Using primer-surfacer from a push-button 
pressure-can as in Fig. 10, build up the area 
with several thin coats, letting each dry be¬ 
fore applying the next. Remember to keep 
the can moving steadily and in a line parallel 
to the work while spraying as in Fig. 11A, 
and stop the spray each time before reaching 
the end of your sweeping motion. Guard 
against the natural tendency for your hand 
to arch the stroke or turn the can. Extend 
the primer beyond the feathered edges and 
build it up until primer is slightly higher 
than the existing paint as in Fig. 11B—about 
.005 in. 

When thoroughly dry, sand the built-up 
primer with 320 paper until smooth and even 
with the existing paint as in Fig. 12. If you’re 
working on a large flat surface, you’ll find it 
easier to get the necessary smoothness by 
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FIG. 13—PITFALLS TO AVOID IN SPRAY 
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|og GOLD°"SILVER 



■ REPAIR MOST EVERYTHING MADE OF METAL 



models may be difficult to match. To be sure, 
test it first with a little spot under the hood 
or some other obscure part of the body. Then 
study the chart in Fig. 13 to check on causes 
of paint failure and how to avoid them. 

Apply the finish in the same way as the 
primer with several light coats as in Fig. 14 
but extend the coats slightly beyond the 
primer edge. If the area is large, a light mist 
sprayed just after the finish from a can of 
leveler (thinner) will help smooth out any 
lumps. After the leveler has dried, give the 
spot a very light finish coat. 

If you are using enamel, keep the car in¬ 
doors at least overnight and wait at least two 
weeks before applying some rubbing com¬ 
pound and rubbing out the new paint. You 
can speed up the drying period with an infra¬ 
red lamp or even a large incandescent bulb in 
a heat-concentrating reflector. 

If your finish is lacquer, it will dry almost in¬ 
stantly and you can then apply the rubbing- 
out process. When finished, you shouldn’t be 
able to point out the spot to anyone else. 

Chrome Trim Stains. While you have the rub¬ 
bing compound out, take advantage of the 
opportunity to rid your car of blemishes that 
frequently appear along edges of the chrome 
trim. Usually they are stains from rust on 
clips that hold the trim in place and do not 
mean that actual rusting has started below 
the paint along the trim strip. 

Substitute an old toothbrush for your rub¬ 
bing rags to get well down into cracks be¬ 
tween car body and trim as shown in Fig. 15 
and remove all traces of stain. 

Finger Wrench Reaches Tight Spots 

• Cut a hexagonal 


finger tip and you ' hole 

have a wrench that’s jfl , 

fine for starting nuts . \ SNUGLY 

in close spots on » VO\3 A nSts° 

electronic chassis, Xj? IT 

in clocks, appli¬ 
ances, and instruments. The rubber finger tips 
are ordinarily used for handling paper. 
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Simplest 3-Pointer 

Hasty Hydro 


For a week’s spare time and $20, this 
speedy water sprinter can be yours 

By WILLIAM D. JACKSON 

Naval Architect 

Croft Print Project No. 308 
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The high speed of a 3-point hydro is possible because only a small portion of the aft end of the sponsons and 
extreme aft end of the hull at the transom touch the water. 


W ITH under-hull lines similar to those 
on the 150 mph world speed record 
breaking boats, this little craft will 
give you the most in speed and fun from your 
outboard motor. 

Any outboard from 5 to 15 hp can be used 
and, although extremely fast (25 mph with 
5 hp, 35-40 mph with 15 hp), it is not intended 
for rugged competitive racing in sanctioned 
N.O.A. or A.P.B.A. races. But, for the sheer 
fun of running circles around so called “speed 
boats” on your local small lake, it can’t be 
beat. 

Construction. To make certain you can cut 
all of the % and %-in. plywood pieces from 
two 4 by 8 ft. sheets, carefully lay out the out¬ 
lines of all the pieces nesting them together 
as in Figs. 3 and 4. Layout dimensions for the 
transom are shown in Fig. 2. For a pencil 
guide when drawing the curved lines, use a 
% x %-in. strip of wood bent against small 
nails partially driven into the plywood. A 
portable electric jig saw will make short work 
of cutting all the plywood parts to shape. If 
you do not have such a saw, use a crosscut 
hand saw for the straight cuts and a key hole 
saw for the curved cuts. Be sure to cut the 
slits in the fore end of the decking and aft 
end of the sponson bottom pieces. 

Now, using the %-in. plywood transom 
piece as a pattern, mark and cut the transom 
frame pieces as in Fig. 2. Fasten them to the 
plywood transom with waterproof glue and 
1-in. nails spaced about 3 in. apart and stag¬ 
gered. 


Next, make the #1 frame from %-in. lum¬ 
ber as in Fig. 2 and assemble with %-in. ply¬ 
wood gussets glued and nailed to both sides 
of the frame. For chines and clamps (Fig. 1) 
rip a stock size 2 by 4 as in Fig. 5C. A com¬ 
bination circular saw blade should be used 
since a rip saw blade will cut too wide a kerf 
and reduce the size of the pieces. Lay out 
curved tapering fore ends on the chines and 
saw to shape with a bandsaw. Set the clamps 
aside for the time being, and assemble the 
chines to the lower outside faces of the side 
planks (Fig. 1A). Use glue and 1%-in. nails, 
and be sure to place the chines on opposite 
faces so that you have one right and one left 
hand side plank. 

Hull Assembly. No building frame is re¬ 
quired to assemble this 3-pointer. Begin by 
assembling the two side planks to the %-in. 
plywood bottom plank in the upside down po- 


STATEMENT OF USES 

USES: Inexpensive easy to build 3-point hydro 
for noncompetitive racing and water sport use. 
POWER: 5 to 15 hp outboard. 

SPEED: 25 with 5 *p-35-40 with 15 hp. 

LENGTH: 8'5". 

BEAM: 54" at sponson, 34" aft of sponsons. 
WEIGHT: 75 lbs. with steering gear. 
CONSTRUCTION: Plywood over wooden frame. 
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the next items of assembly. First lay out and 
cut two sponson sides and two sponson end 
blocks from %-in. stock as in Fig. 5D and E. 
Fasten the end blocks to the side pieces with 
glue and 1%-in. nails and then fasten the side 
pieces to the chines with glue and 2-in. nails 
as in Fig. 1C. Position the top edges of the 
sponson side pieces flush with the top edges 
of the chines and the aft end of the sponson 
sides 2V 2 in. forward of the #1 frame location 
(see A-A Fig. 5). The bottom aft edge of the 
sponson sides should project 2%-in. below 
the bottom planking (Fig. 1C). 

With the hull thus far assembled, tempo¬ 
rarily place the y4-in. plywood sponson top 
pieces in position to see that they fit tightly 
against the side planks and make good gluing 
contact with the top edges of sponson sides 
and end blocks. You may have to fair the 
top edges of the sides, end blocks and chines 
with a block plane so that the sponson tops 
fit tightly. The outer edges of these top pieces 
should project about %-in. beyond the 
pointed end of the end blocks to join with 
the bottom pieces. Mix a small amount of 
sawdust with the glue to fill any voids when 
permanently installing the sponson tops. 
Fasten with 114-in. nails. 

Now, turn the hull over and fit and fair 
the bottom edges of the sponson sides and end 
blocks so that the sponson bottom pieces fit 
snugly. File or plane a bevel on the outer 
edges of the bottom pieces where they join 
the top pieces as in Fig. 5A. Before fastening 
the bottom piece in place, give the entire in¬ 
side of the sponsons including the bottom a 
coat of Penta wood preservative, and allow 
it to dry thoroughly. 

Fasten the bottom sponsons with the glue 
and sawdust mixture and 114-in. nails. Make 
up a thick mixture of glue and sawdust for 
use along the seam where the outer edges of 
top and bottom planking join, applying this 
with a putty knife so a fillet of the glue mix¬ 
ture will be formed on the inside of the joint 
as in Fig. 5A. Fasten with 1-in. nails driven 
through both top and bottom pieces of ply¬ 
wood and clinch nail over on under side. 
When nailing, back up the bottom plywood 
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with another heavy hammer or block of steel 
to absorb the hammer blows. Space nails 
about 3 in. apart. Apply the thick mixture of 
glue and sawdust into the slit cut in the spon¬ 
son bottom piece. These seams will be cov¬ 
ered with fiberglass tape later. 

Next, take up the clamps which were pre¬ 
viously, rip sawed to size and saw a 40° bevel 
along their entire length (Fig. 5B). Tempo¬ 
rarily C-clamp them in place along the upper 
outside edge of the side planks as in Fig. 1 
and mark the underside of the forward tip 
for beveling to fit against the sponson top. 
Remove, bevel and again C-clamp them in 
place. If the beveled tip fits tightly against 
the sponsons top, permanently fasten the 
clamps to the side planks with glue and 1-in. 
nails. The top side of the clamp will project 
above the side planks at the fore end and will 
have to be planed down, but leave this go 
until the deck center support batten is in- 
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determine the angle at which to bevel the clamps 
good contact with the decking, bend a Vi x 34-in. 


LLay out and cut this deck batten from 
;th of lx 4-in. stock as detailed^ Fig. 

fore end of the deck battens with glue 
y 2 -in. nails. Locate the fore end of the 
1 at the center and notch the aft end of 
itten to fit in a similar notch cut in the 

'hiTand onl Pyg-hTnaii at each" end^” 
i plane the fore ends of the clamps, 
them at an angle so that the deck 
ng will make good gluing contact. Also 
he fore edge of the decking on the un- 
; so it will make a good tight seam 


stalled.. L 

length o 
5G. Faste: 

of the fore end of the d 
and iy 2 -i) 
batten a 
the batten t< 
top center of the #1 frame. Fasten battei 
with glue and one iy 2 -in. nail at each end. 

Then plane the fore ends of the clamps, 
fairing them at an angle so that the deck 
planking will make good gluing contact. Also 
bevel the fi 
derside s 

with the 1 _ _ 

both sides of the planking so that it will flare 
outward slightly at the fore end comers. 

Since it will be impossible to paint the in¬ 
terior of the hull covered by the deck after 
it is installed, give this area including the un¬ 
derside of the deck one coat of Penta pre¬ 
servative and two coats of primer. Do not 
paint tops of clamps, deck batten and #1 
frame nor that part of deck underside that 
contacts these members. Instead, apply glue 
on these surfaces and install decking. Fasten 
with 114-in. nails spaced 3 in. apart along 
clamps, batten and frame. Use 1-in. nails 
clinched on underside along fore edge as you 
did when assembling sponsons. Fill the saw 
slot at the center of the deck with glue and 
sawdust mixture. 

Make up the motor board from %-in. solid 
stock sandwiched and glued between two 
pieces of 14-in. plywood as in Fig. 5F. Bevel 
the bottom of the motor board and assemble 
to the transom with the two wooden wedges 
as in Fig. 5F. Fasten with three #8 x 1%-in. 
fh screws along the bottom of the board and 
two 14 x 514-in. carriage bolts at the top. 

Make the steering wheel support as in Fig. 
6B and bolt it to the #1 frame with a 14 x 
214-in. carriage bolt and to the bottom plank 
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with a 14 x iy 2 -in. carriage bolt as in Fig. 6D. 
A dab of paint under the head of the bolt 
used to fasten the steering support to the bot¬ 
tom plank will prevent entrance of water and 
eventual rotting at this point. 

Finishing the Hull. First sand the entire hull 
inside and out with medium and fine sand¬ 
paper. Round all sharp corners so the finish 
will not wear thin at the edges. Apply fiber¬ 
glass tape along edge where deck meets bot¬ 
tom planking at bow and along sponson edges. 
Also cover slit cut in sponson and bottom 
planking with fiberglass tape. 

If you want a natural wood finish, give the 
inside and outside of the hull one coat of clear 
Firzite followed by two coats of marine spar 
varnish. If you are painting the hull, apply 
one coat of white Firzite followed by one coat 
of enamel undercoater and finish with one 
coat of marine enamel of the color you desire. 

Steering Gear. You can bolt a purchased 
steerer to the wheel support or, make the 
“drag-type” steering wheel shown in Fig. 6A. 
To make the wheel, first draw a full-size lay¬ 
out of the face plate on heavy paper. If you 
fold the paper and let the crease represent 
the wheel centerline only half the face plate 
need be drawn. Cut the folded paper on the 
drawn lines and you will have a full size 
paper pattern of the face plate when the 
paper is unfolded. Tape the pattern on a 
piece of %e-in. aluminum and scribe around 
it. Cut the aluminum to shape with a coping 
or jig saw. 

Make a full size, cardboard pattern of the 
hand grips (Fig. 6A) and transfer two out¬ 
lines to 1-in. thick oak, maple or walnut stock. 
Recess the back surfaces of the hand grips to 
take the face plate and bolt the hand grips to 
the face plate with 10-24 x 1% jh stove bolts. 
Round off the corners of the hand grips with 
a file and sandpaper and finish with two coats 
of shellac and two or three applications of 
paste wax. 

Make the steering-wheel drum from five 
discs cut from 14-in. plywood and 3 A-in. lum¬ 
ber as in Fig. 6C. Glue these discs together 
and fasten to the face plate with #8x1% 
fh screws. Mount the completed steering 
wheel to the wheel support with a %-in. bolt, 
slotted nut and cotter pin. Rig the steering 
cable from wheel to outboard motor through 
two swivel pulleys fastened to the side planks 
(Fig. 1) on each side of the cockpit. Wrap 
cable on steering wheel drum so that it winds 
and unwinds at the top of the drum. 
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Remote Reading 

Electronic Fishing 
Thermometer 

Because the fish play it cool, 
this will help you locate 
the spots where they bite 

By JAMES E. PUGH 

T HE sensitive thermistor in the probe of 
this $11 instrument will give you tem¬ 
perature readings down to 50 or more 
feet below the surface of your favorite fish¬ 
ing waters. That is why you can use it to 
answer the question, “Where are they biting 
today?” 

Fishing experts know that fish prefer 
waters within a certain temperature range; 
the exact range depending on the species 
(Table A). When the fish are in a level of 
water at the temperature they prefer, they 


Fig. 1. Lower the probe into the water, flip the switch, 

and the meter instantly reads the temperature. 

Fig. 2. The meter scale is labeled to read directly in 
degrees F. Left-handed fishermen will want to mount 
the wire reel on the opposite side. 

are lively and will take lures readily. In 
warmer zones, they are more listless, often 
refusing bait altogether. The principle be¬ 
hind this fishy behavior is that any one kind 
of fish will seek water with the certain oxy¬ 
gen content that is most comfortable for him. 
Since the amount of absorbed oxygen in 
water depends largely on the water tempera¬ 
ture (warm water holds less oxygen than 
cold water), the electronic remote thermom¬ 
eter will guide you to where your favorite 
fish are most likely to be found. 

Preparing the Case. First lay out the hole 
locations on the black plastic case (Fig. 3). 
The arrangement of the wire reel shown in 
Fig. 2 is for right-handed fishermen. South¬ 
paws should simply change the reel to the 
left side and the battery to the right. When 
you drill the holes, back up the underside 
of the case with a wooden block to prevent 
chipping. Use a circle cutter on a drill press 
to make the 2%-in. hole for the meter. With¬ 
out a circle cutter, scribe the hole and drill a 
%6-in. hole just inside the circle. Then cut 
this section with a fine coping saw, and trim 
the hole with a fine half round file to fit the 
meter case exactly. 

Next solder the junction of rivets and lugs 
on the battery holder (Fig. 4) to avoid pos¬ 
sible trouble with a high resistance joint in 
the future. Also coat the inside surface of 


154 


Science 


Mechanics 



the rivet with solder where it con¬ 
tacts the battery, to avoid corro¬ 
sion from battery leakage. Then 
mount the other parts and solder 
all connections (Fig. 5). 

Be sure that your soldering iron 
is hot and clean, and use only 
rosin core solder. Apply the hot 
iron and a very small bit of solder 
to the joint at the same time. The 
layer of solder provides heat con¬ 
tact with the joint. After a mo¬ 
ment when the joint is hot apply 
more solder. Remove the meter 
lugs when soldering to prevent 
damage to the meter, and use heat 
sinks to keep the small resistors 
cool. 

Although our model is shown 
with 50 feet of cable you can use 
any length to suit local needs. Tie 
one end of the cable to one of the 
reel spacers (Fig. 5A) allowing 
about 1-ft., to pass through the 
grommet into the case. Solder 
the connections and wind up the 
length of cable on the reel. 

Testing Meter Wiring. To check 
the work so far, strip about y4-in. 
of insulation from the probe end 
of the cable. Place the battery in 
its holder and with the bare ends 
of the probe wire well separated, 
immerse them in a glass of water. 
The meter pointer should move 
upward on the scale, the amount 
of movement depending on the 
impurity of the water. If the 
meter reads backward, your bat¬ 



tery is reversed in the holder. 

Remember that the positive terminal of this 
battery is not the same as that of a flashlight 
cell. Mercury cells have a positive shell and 
a negative center. Mark the positive terminal 
lug of the battery holder with a dab of.nail 
polish, or red paint. 

Making the Probe. With a fine coping saw, 


cut the threaded end off the lower half of a 
plastic ball point pen casing. Drill eight 1/16- 
in. holes around the pointed end (Fig. 6). 
Then shape a 2 Vs-in. length of wood dowel 
so it fits snugly into the casing with about %- 
in. projecting. You can turn a dowel down 
to the diameter needed by chucking it in an 
electric drill and removing excess wood with 



sandpaper. Carefully drill a Vs-in. hole 
through the dowel, working from both ends 
to keep the hole centered. Notch the tapered 
end of the dowel (Fig. 6) to seat the plastic 
probe cable. Push the cable through, tie a 
single knot and dress the ends, tinning them 
with solder. 

Handle Thermistor Carefully. Remove the 
thermistor from its shipping box and place 
it on a clean white paper so it can be seen. 
It is so small it can easily be lost. With the 
thermistor laying on the paper, hold one of 
the cable ends against one of the tiny leads. 
Use a small tweezer as a heat sink to keep 
soldering heat from damaging the thermistor, 
carefully touching your clean soldering iron 
tip to the wire until the solder melts. 
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After the joint is cool, with a needle or 
small probe gently bend the other thermistor 
lead until it lays parallel to the first one. 
Solder as before. Then carefully ease the 
bead end of the thermistor into a point about 
Vs-in. across, so it projects straight forward 
from the section of wire feeding into the 
wood dowel. 

Testing the Thermistor. Now with the battery 
in the holder and the switch on, the meter 
should read about % full scale. If the pointer 


doesn’t move, one of your leads is not per¬ 
fectly soldered. Resolder, noting that the 
meter should deflect when a good joint is ob¬ 
tained. Blow lightly on the thermistor and 
the reading should change. 

Waterproofing Probe. Coat about 3 inches 
of the probe cable with polystyrene coil dope, 
or model cement. Pull the cable, wet with 
the cement, back into the dowel until the 
knot rests firmly against the notched end 
and allow to dry for several hours. Then dip 
the thermistor and connections in the cement 
and dry for at least an hour. Apply addi¬ 
tional coats and dry overnight. Then rub 
paraffin or beeswax on the wood dowel and 
insert gently into the plastic casing, so that 
the thermistor tip is slightly below the upper 
four holes in the tapered end. Now apply the 
adhesive wire markers to indicate each foot 
of depth on the cable. 

Calibrating the Meter. Take the meter out 
of the plastic case, and remove the four tiny 
screws from the rear of the front flange. 
Working in a clean dust-free place, carefully 
take the cover off and apply numbers left 
over from the wire marker set, to the dial, so 
that your meter reads from 0 to 100. Then 
letter “degrees F.” on a narrow strip of white 
adhesive tape and place it over the MA label 
on the meter face. Replace meter in case 
and reinstall using the waterproofing gasket 
(Fig. 3). 

Remove the plastic probe cover and gently 
lay the tip of file probe against an ice cube. 
The meter should read 32. Now heat some 
water to 90° F, immerse the probe in it, and 
note the meter reading. Cool the water to 80° 
and check the meter reading. Repeat at each 
10° step down to 40. The meter should indi¬ 
cate the correct water temperature within 
± 2° from 32 to 80°. Above 80° the error be¬ 
comes slightly higher. 

If the meter reading is more than 1° off 
at 32 and 70° it can be corrected by changing 
the value of R1 and R2. To do this, simply 
change R2 to cause the reading to be correct 
at 32°, and R1 to give a correct reading at 
70°. Use a smaller value R2 to decrease the 
reading near 32° and a larger value R1 to de¬ 
crease the reading near 70°. 

Since these two resistors interact it may 
be necessary to change them alternately until 
the correct readings are obtained. If you 
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wish, these two fixed resistors can be re¬ 
placed with variable controls. Replace R1 
with a Mallory Type U-2, 500 ohm control, 
and R2 with a Mallory Type U-4, 1000 ohm 
control—both available at Lafayette Radio. 

Seal the rear surface of the meter flange 
and the bottom cover of the case with plastic 
tape. Cement the meter movement adjust¬ 
ment screw on the front and the instrument 
is completed. 

How Circuit Works. The temperature sensing 
probe is a special kind of resistor known as a 
thermistor. When this fast-acting thermistor 
is heated its resistance goes down, and when 
it is cooled its resistance goes up. Wired in 
series with the meter and battery it will 
cause the meter to read lower as the tempera¬ 
ture becomes lower, and higher as the tem¬ 
perature becomes higher. The meter reading 
therefore shows the temperature at the probe. 

Resistors R1 and R2 proportion the current 
so as to give a convenient meter reading, and 
switch SI, in the Off position, damps the 
meter movement to prevent damage to the 
pointer while the unit is being carried. 

Fishing Hints. Tie several fishing sinkers to 
the cable just above the probe. Allow enough 
string so they hang below the probe to pre¬ 
vent damaging it. Lower the probe into the 
water and turn the switch on. Almost imme¬ 
diately the meter will indicate temperature. 
As the probe sinks down, temperature will 
normally decrease gradually for the first 10 
to 15 feet. Then, you’ll go through a second 


thermocline layer where the temperature 
drops more rapidly, followed by a third layer 
which reaches to the bottom and again de¬ 
creases slowly in temperature (Fig. 7). This 
is the normal pattern for quiet lakes, ponds 
and rivers. Near currents, springs and dis¬ 
turbed water, the pattern will take another 
form. 

Now you can make a plot of your fishing 
spot, being on the lookout for cool springs 
that can easily be tracked down to their point 
of entry by following colder than normal 
areas back to their origin. Near such cool 
springs, many fish such as muskie gather on 
hot days. Drop your line in such a spot and 
they’ll bite often. 

Other places to check are river openings 
and spots where deep depressions have been 
formed on the bottom by currents (Fig. 8). 
Such deeper water will be cooler and thus 
more attractive to fish on hot days. After you 
plot your spots, noting the temperature 
where fish bite the best, you’ll be able to go 
back any day, hot or cool, and get results 
after spot checking the temperature. 

The exact temperature range preferred by 
various species will vary from Table A when 
local conditions are unusual. For example, 
rushing water will contain more oxygen than 
still water, and therefore, the fish will seek 
a warmer temperature. Also, when baro¬ 
metric pressure is high, the water will ab¬ 
sorb more oxygen. When the barometer is 
high, the fish will seek a warmer range and 
when the pressure is heavy and depressing, 
they will prefer a cooler temperature. 

Clip the chart from the page, and fasten 
it to the back of your thermometer case with 
tape and a few coats of varnish. The tiny 
mercury battery should last for over 800 
hours, and since its output is constant at 1.34 
volts, your readings should remain accurate 
throughout the season. But at season’s end 
remove the battery to avoid damage due to 
battery leakage. 










Passing one finger over crystal cell actuates control relay in 
dim room light. Adjustment of potentiometer knob provides 
wide range of light sensitivity. 


Crystal 

Photo-Control 

Switch 

By THOMAS A. BLANCHARD 



A CADMIUM sulphide crystal small as a 
transistor forms the heart of this com¬ 
pact photo-electric switch designed es¬ 
pecially for light control applications requir¬ 
ing high output voltage or current at very 
low light levels. 

The unit, known as the Clairex crystal pho¬ 
tocell, needs only a fraction of a footcandle 
of illumination to fire the cold cathode dis¬ 
charge tube and, thus, operate the control 
relay. The cell is a plastic vial V\ in. dia xl% 
in. long (Fig. 2). A transparent window in 
one end reveals the amber crystal with a sen¬ 
sitive surface barely %2 x %2 in. With V 32 dia. 
x 1%-in. pigtail leads provided, you can wire 
it into a circuit as you would connect a small 
capacitor. 

Assembled in chassis form (Fig. 1), the 
switch will mount in a cabinet as small as 
3(4 x 31/2 x 3% in. because there are no power 


Crystal photocell is about l/50th the size of its 
vacuum tube counterpart, but comparison tests indi¬ 
cate it to be 50 to 100% more sensitive. Compare 
size with penny. 


transformers, voltage-dropping resistors or 
rectifiers. The circuit generates no heat and 
it draws no current from the power line ex¬ 
cept when the photocell is exposed to light. 

Construction. Make the chassis (Fig- 3) 
from a piece of non-conductive material 
(such as Vie-in. linen base Bakelite or non- 
hydroscopic fiber) following dimensions and 
hole locations shown in Fig. 4. Holes for 
mounting the relay are expressly for the Sig¬ 
ma Type 4F. You can substitute Potter & 
Brumfield, Guardian or Advance relays with 
similar coil and sensitivity characteristics if 



Crystal light switch assembled an a 3 x 3'A-in. bake¬ 
lite panel. Special plug at lower right provides both 
operating and control voltages. 
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you modify mounting arrangements. 

Secure the relay with two Vs-in. x 6-32 
binding head screws, with a soldering lug 
under one to establish contact with the relay 
armature. Attach the 3-lug tie strip with a 
14-in. x 6-32 binding head screw and nut. 
Mount a 7-pin wafer socket on 1-in. centers 
with two rh 14-in. x 2-56 machine screws and 
nuts. Fasten the !4 x 1-in. mounting studs 
with 14-in. x 6-32 binding head screws. A sin¬ 
gle % hex nut will hold the 20 meg. poten¬ 
tiometer. 

Insert a %-in. O.D. x %2-in. I.D. rubber 
grommet in the %-in. hole adjacent to the 
socket hole and press the crystal photocell 
into the grommet. The cell will remain firm¬ 
ly in place in this shockproof mount. 

Wiring. You need less than a foot of regular 
hook-up wire since the component pigtail 
leads suffice for most of the wiring (Figs. 5 
& 6 ). 

Note use of the #2 lug of the tube socket 
as a tie-point for one side of the photocell 
and its 330K series wired protective resistor. 
This lug is not a functional part of the #5823 
tube. Only lugs 1, 4, 3 and 7 connect to tube 
elements, and #3 and #7 are internally con¬ 
nected together which explains why pictorial 
plan shown in Fig. 7 has no connection on #3. 

The special line cord is not installed until 



Rear view shows all components terminating at rigid 
tie paints, bare leads insulated with spaghetti radio 
tubing. Threaded studs are for cabinet mounting. 


all other wiring has been completed. This 
poses no problems since all power and operat¬ 
ing connections terminate on the 3-lug tie 
strip. 

To eliminate the need for a large screw 
type terminal strip for power and relay con¬ 
tact connections, use a simple 3-wire exten¬ 
sion cord system. The nucleus of this cord ar¬ 
rangement is the combination line cord plug 
and receptacle. When plugged into the power 
line, the pins deliver voltage to operate the 
control. The third cord wire connects through 
the relay contacts and returns to the recep¬ 
tacle cap on the plug. Thus any 115-125v. 
device plugged into the cap will operate when 
light strikes the crystal photocell. 

If you want to use the control with devices 
operating on d-c voltages lower and isolated 
from the power line, substitute an ordinary 
2-wire fixture cord making connections to tie 
lugs #1 and #3 only. Remove the relay 
wires from lugs #2 and #3 of tie strip 
and connect directly into the low voltage op¬ 
erating circuit. 

The normally open or “back contact” of the 
relay is not used in this design. However, 
both stationary contacts may be wired up to 
perform separate short interval functions: 
to start or stop any device when a ray of light 
reaches the Clairex cell. 

Three twisted leads make up the line cord, 
but you can use a flat 3-conductor plastic zip 


August. 1960 


159 





























cord stocked by larger electrical (not radio) 
jobbers. Widely used in electric heating pads 
and thermostat hook-ups, this cord is like or¬ 
dinary fixture cord except for an additional 
wire. 

Operating Tips. Because of the exceptional 
sensitivity of this control, you will have diffi¬ 
culty adjusting the 20 megohm potentiometer 
for precise pick-up and drop-out of relay con¬ 



tacts unless the control is first mounted in a 
cabinet. Drill a hole not more than 1-inch in 
diameter in the cover directly opposite the 
panel location of the crystal photocell. The 
sensitivity rises as resistance increases be¬ 
tween the starter and cathode of the #5823 
tube. As you rotate the potentiometer knob 
from zero to maximum, smaller light values 
will be required to trigger the circuit. 

While the control shown in Fig. 2 is fitted 
with a knob, more precise adjustments for 
sensitivity are possible if your potentiometer 
has a short shaft slotted for a screwdriver. A 
small hole in the control cabinet permits this 
adjustment with the door closed. 


Inverted Brush Cleans Gun's Tip 

• To keep the tip of your soldering gun clean 
of scale, woodscrew-fasten a brass-bristle 



suede shoe brush to one end of your work¬ 
bench. Wipe the soldering-gun tip across the 
brush occasionally to keep it clean for effi¬ 
cient soldering.—J.A.C. 


iMA. via^cuaci 
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Soldering Flux Dispenser 

• You can keep 
that can of solder¬ 
ing paste flux clean 
and make it last 
longer if you punch 
a small hole in the 
lid to receive the tip of a wire or wire solder. 
When you insert the tip into the hole and 
withdraw it, a small amount of the flux will 
adhere—in just the right quantity for radio 
work.— John A. Comstock. 

Foil Reflects Iron's Heat 

• Ever melt the wax out of 
a paper capacitor or damage 
other components when sol¬ 
dering wires nearby? To 
prevent overheating adja¬ 
cent parts in a radio circuit 
with heat radiated from 
your iron, shield them with 
a piece of aluminum foil, 
which will reflect most of 
the heat.—J.A.C. 
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Soldering "Pen" Absorbs Heat 

• Soldering iron heat can ruin transistors 
and other small electronic parts, unless you 
use a heat sink. Pliers are often too bulky 
and heavy for the job, especially in the cor¬ 
ners of chassis wiring, or working on minia¬ 




turized circuits. Remove the ink cartridge 
from an old ball point pen, and saw off the 
tip about 1/2-in. from the end. Then heat the 
back end of a Mueller #88 test clip and force 
it into the pen handle. A drop of cement com¬ 
pletes this handy tool. 

Film Spools Make Radio Knobs 

• You can make push-up plastic knobs for 
your radio and electronic projects at no cost, 
by using discarded size 120 film spools. Saw 
the plastic spool flanges off at the end of the 
film slot. If necessary, enlarge the inside with 


a drill equal to your control shaft diameter. 
For neater appearance, fill the hole in the face 
with plastic wood and paint black. 


BUILD 20 RADIO 

CIRCUITS AT HOME « 
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Two control knobs on the 
front panel adjust volume and 
sensitivity. The 4-ft. loop will 
detect large metal objects at 
10-ft. maximum range. 


By C. L. HENRY 


Ws 


Underwater 
METAl LOCATOR 

This electronic detective is ideal for 
either salvage work or treasure hunting 


the expensive 
camera or binoculars 
someone dropped over¬ 
board—or the silt hides 
the outboard which 
flipped off the transom— 
even a skilled skindiver 
may not be able to find 
them. 

But this locator can do 
it with ease. Lower the 
sensitive detector loop in 
the water, and as it nears 
the metal object, a change 
in the loudspeaker tone 
pinpoints the object’s lo¬ 
cation. 

You can hear the detec¬ 
tor tone even when the 
outboard motor is run¬ 
ning, because the loud¬ 
speaker delivers almost a 
full watt of audio power. 

With the loop shown in 
Fig. 1, our model was 
tested with 100 feet of 
cable. The unit will, how¬ 
ever, perform down to depths of 500 feet, if 
you want to add additional cable. Power is 
supplied by a 6-volt auto battery, which will 
operate the unit for about 100 hours of inter¬ 
mittent service. The materials for this unit 
total from %) to Vz the cost of various com¬ 
mercial units. This detector will not only save 
hours of searching time, but it can also pay 
for itself the first time it’s used. And it works 
equally well in salt or fresh water. 

Before we forget, there’s a $25 prize which 
will go to the first reader who sends in a 
closeup action photo of the completed unit, 
together with a letter describing his experi¬ 
ence in building and testing the metal detec¬ 
tor from these plans. Date of postmark on the 
letter determines the winner. 


OSCILLATOR 

CABlf 0 down ,a,he 


Connectors for power, and the two lines which feed 
oscillator are grouped on the back 
of the chassis. 
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Construction of this beat oscillator- 
type metal detector starts with the 
main chassis (Fig. 4.) Locate all of the 
chassis holes (Fig. 3) with a rule and 
scriber. Punch the socket holes with 
a chassis knockout, or use a fly cutter 
on a drill press. Weatherproof the 
speaker by spraying with five or six 
light coats of plastic spray, and then 
mount it in the right front of the 
chassis cover (Fig. 4). Mount the 
parts as shown in Fig. 5 with the con¬ 
trols on the sloping front. On the rear, 
mount the fuse holder, and the con¬ 
nectors for the battery and search re¬ 
mote cables (Fig. 2). 

Chassis wiring (Fig. 6) is not criti- 


















cal, but be sure that you keep the 
audio input and output separated. 
Also, isolate the oscillator wiring away 
from the rest of the wiring as much as 
possible. Run a bus of heavy copper 
wire for all ground connections. Spray 
completed wiring with acrylic plastic. 

Mount the loop oscillator on two 
pieces of sheet aluminum (Fig. 7), 
fastened together with self-tapping 
screws. The assembly fits into the 
waterproofed plywood box (Fig. 7A). 
Wiring of the loop oscillator is isolated 
from the control unit in the boat, so 
the wiring of the oscillator is not 
critical. For extreme depths, add a 
valve stem for pressurizing the box. 

Making the Detector Loop. The 4-ft. 
underwater loop is a giant sandwich 
made of three marine plywood rings 
(Fig. 8A) fastened together with 
Weldwood Cement, or an equivalent 
waterproof marine glue. For tempo¬ 
rary fastening, use small wood screws 
that can be removed later. 

When the glue is completely dry, 
wind 22 turns of #12 thermoplastic- 
insulated solid copper wire (com¬ 
monly used for home wiring) into the 
loop. Bring out a tap at the 5th turn 


(Fig. 8, Sec. A-A). Make the winding 
as tight as possible to prevent shifting 
when the equipment is jarred in use. 
Winding loosely causes unstable loop 
performance. 

Splice the two leads and the tap of 
the loop to 4 feet of RG-22 3-conductor 
coaxial cable, and extend this cable 
out through a Pyle National (or equal) 
cable feed-through. Later when you 
coat the entire loop with fiber glass, 
build up the feed-through connection 
as in Fig. 8, Sec. A-A. 

Since the loop is part of the oscilla¬ 
tor circuit, it must be shielded against 
stray electromagnetic and capacitive 
effects. Add a Faraday shield by mak¬ 
ing a winding of #20 bare copper wire 
completely around the loop (Fig. 8B). 
Space the turns about 1-in. apart. 
Then pull a piece of #20 bare copper 
wire through these windings on the 
inside of the loop. Now solder this 
wire to each turn of the first winding 
(Fig. 9). Cut the outside of each turn 
and fold the wire back into the loop 
rim so that there are no closed turns 
or loops around the ring. This com¬ 
pletes the Faraday shield. 

Testing the Oscillators. Before you 












waterproof the loop, check out your 
wiring. Plug your main chassis into a 
hot shot or storage battery, and check 
the power supply voltages with a volt¬ 
meter 250 V scale (see Table A). Use 
a broadcast radio to check the oscil¬ 
lator operation. It should pick up a 
signal at about 800 kc. You may have 
to run a wire out of the oscillator to 
get a signal strong enough to be 
heard. Then check the audio section 


by touching the plate of the 6L7 with 
a screwdriver. This should cause a 
loud noise in the speaker with the 
volume about half way up. If the 
oscillator fails to operate, you can find 
the trouble quickly by checking your 
voltages and resistances against the 
chart (Table A). A working oscillator 
should show a bias voltage of at least 
3 volts. 

Now connect the loop oscillator to 


the loop with the coax cable. (The 
length of this cable must be exactly 
53-in.). Connect the oscillator to 
the control unit, and use your broad- 

whether the oscillator is functioning. 
The frequencies of the two oscillators 
should be fairly close to one another. 
Adjust Cl and C28 for a beat. The 
beat note should be loud; probably 
you’ll find several beats in the adjust¬ 


ment. The loudest is the right one 

If you can’t find a beat, follow this 

and replace with a 50 mmfd mica 
capacitor. Adjust Cl, C26 and the 
slug in LI. If you have no luck, re¬ 
place C2 with a 100 mmfd capacitor 
and try again to find a loud beat. Con¬ 
tinue the process adding 50 mmfd each 
time until a loud beat is found. 






























































































































SENSITIVITY 

object distance 

aluminum boat 10 feet 

5 gallon can 5 feet 

14-in. aluminum pan 4 feet 

quart can 2 feet 

flashlight battery 2 inches 

Waterproofing the Loop. If your 
unit now performs with equal sensi¬ 
tivity, you are ready to finish con¬ 
struction. Cover the loop completely 
with 3-in. fiber glass tape and resin. 
Be sure to build up many coatings 
of fiber glass to strengthen the area 
around the coax feed-thru (Fig. 8). 

Mount three eyebolts on the loop 


up to the boat, so that the loop is held 
horizontally in the water (Fig. 8C). 
Now permanently connect the loop to 
the loop oscillator. Be sure after you 
make the three connections to the 
loop oscillator box, that the plywood 
and the connectors are completely 
waterproofed with the fiber glass ma¬ 
terials. The tubes will rarely require 
replacement. 

Since your loop has an airspace be¬ 
tween the wire and the fiber glass, it 
will not sink. Cut two holes in the 
outside of the fiber glass, and with the 
loop leaning against a wall, pour in 
loose sand or a thin mixture of cement. 
After the air space is filled, the loop 
will weigh about 45 pounds and will 















sink easily. 

How the Circuit Works. The metal 
detector uses two oscillators, one un¬ 
derwater with the loop and the other 
in the control unit (Fig. 10). The loop 
functions as the inductance of the loop 
oscillator V7 which normally functions 
at about 800 kc. The oscillation, am¬ 
plified by V8 and V9, is fed through 
one of the cables up to the boat. In 
the control unit, a similar oscillator 
(VI and V2) also supplies an 800 kc 
signal. Both 800 kc signals feed to the 
mixer V3. The beat from these signals 
is amplified by the audio amplifier (V4 
and V5) and fed to the loudspeaker. 

When the loop approaches metal, 
its inductance changes, thus the fre¬ 
quency of the oscillator shifts. For 
example, let’s say we are approach¬ 
ing a submerged outboard motor. The 
loop oscillator will shift to perhaps, 
795 kc. After beating with the control 
unit oscillator (at 800 kc) a 5 kc beat 
will feed to the speaker giving you a 
change in the pitch of the tone indi¬ 
cating that metal is present. Tone shift 
will be reversed for non-magnetic 
metals. 

Metal Hunting Procedure. Lower 
the loop slightly into the water and 
adjust Cl for zero beat; the control 
oscillator at the same frequency as the 


loop oscillator. (Keep loop 10 ft. away 
from metal when zeroing.) 

This zero beat method requires 
about 50 cycles of loop oscillator fre¬ 
quency change for detection. By set¬ 
ting the Calibrate (Cl) control so you 
get an audio tone of about 400 cycles 
(with no metal nearby) you can in¬ 
crease the sensitivity, since the tone 
will rise or fall in pitch with slight 
loop oscillator frequency shifts. If Cl 
is set to the left side of zero, tone will 
rise for non-magnetic items, and fall 
for magnetic items. If Cl is set right 
of zero, action will be opposite. But 
there is a disadvantage; the continu¬ 
ous tone is annoying, and with the 
1-watt audio output of the amplifier 
can be heard by fishermen 300 feet 


away. Earphones up to 10,000 ohm can 
be plugged into the output jack. 

To search, with Cl adjusted for zero 
beat, lower the loop until it strikes 
bottom. Then raise the cable two or 
three feet and tie it. Slowly move the 
boat in a search pattern until you hear 
a beat. Now you can close in on the 
object using the tone method if you 
need the additional sehsitivity. Pin¬ 
point the object and lower the loop 
to it. 

The final step is to lower a grapple 
to retrieve the object. Or leave a 
marker buoy for the diver to follow. 
Although the maximum range of de¬ 
tection is 10 feet, the equipment 
rapidly locates objects that otherwise 
would be impossible to find in low 
visibility waters. 
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MODEL CRAFT 





O’ 


,NE of the great 


aspor¬ 
tation classics, the 
covered Conestoga 
wagon makes an ideal 
model for beginning 
model-crafters. As 
shown, its details can 
be simplified without 
sacrificing an authen¬ 
tic appearance. And it 
is easily convertible 
into a night lamp for 
a youngster’s room, as 
indicated in Fig. 1. 

All balsa parts will 
cut out of a single 2 x 
36-in. sheet of Vs-in. 
balsa wood, available 
at hobby shops. Pine 
and maple scrap will 
do for the other wood 
pieces. Cut the parts as 

you go along to allow for any deviation in di¬ 
mensions which may occur during assembly. 

Constructing the Wagon Body. Start work 
by shaping up the wagon sides and bottom as 
in Fig. 3A and B. On the bottom piece, bevel 
front edge 45° from top as in Fig. 3B and 
bevel its side edges 10°. Then bevel top and 
bottom edges of side pieces 10° so they will 
fit flush as in Fig. 4. Assemble with cement 
and straight pins as shown in Fig. 4, keeping 
pins Vs-in. from edge and about 14 in. apart. 

Cut seat, seat back, front and foot boards 
(Fig. 3C) slightly oversize and score V- 
grooves across front board to simulate indi¬ 
vidual boards. Install front board first, as in 
Figs. 5 and 6, using cement after sanding it 
flush at bottom and sides. Next shape seat to 
exact width, rounding off front edge and cor¬ 
ners. Sand it to length, after checking it 
against assembly and cement as in Fig. 5, 
with seat lie-in. lower than top of wagon 
sides. 

After checking assembly, shape up seat 
back for snug fit between sides and against 
seat. Shape foot board to fit flush against, seat 
back and front board when located lie-in. 
below top edges of step-downs in the wagon 
sides as in Fig. 6. 

Make the balsa wood tailgate as in Fig. 3D. 


By R. J. DeCRISTOFORO 


Cut a Is x 14-in. strip for side trim and 14 x 
14-in. strip for all other tailgate trim. Check 
gate against the wagon body to assure a good 
fit, then fasten trim with cement. When dry, 
sand trim edges lightly to give roughly a 
half-round shape. Cement assembled tailgate 
to body as in Fig. 7. 

Out of the 14-in. balsa sheet, cut four -yi6 x 
8-in. strips for sheer bands and sand top 
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attaching wagon sides to bottom. Bore 
holes with a #60 drill first and hold 
work in a clamp. 



edges to near half-round shape. Determine 
center line on each wagon side. Push a 
straight pin through center of a band and on 
wagon centerline %-in. below top. Bend up 
at each end as in Fig. 6 and drive in pins to 
hold the position. Do the same for top band 
on other side. Then attach lower bands in 
similar fashion, with their centers %c-in. be¬ 
low that of top bands. Move bands out a bit 
on the pins and squeeze cement in between 
them and wagon sides as in Fig. 7; then press 
down bands for firm contact. When dry, trim 
off ends. 

Shape up the bolsters as in Fig. 3E, form¬ 
ing a center groove in front bolster with a 
coping saw. If you prefer to cut a dado on 
your table saw, use an oversize piece so 
you’ll have something to handle. Cement 
front bolster on wagon bottom %-in. behind 
front board and centered. Cut the reach as 
in Fig. 3F and use it to locate rear bolster. 
Center the rear bolster across wagon bottom 
and align it with wide end of the reach. Pro¬ 
ject front of reach about Vie in. through front 
bolster dado as in Fig. 6C and cement in 
place. Shape up cross-bed tie as in Fig. 3G 
and cement in place between wagon bottom 
and reach, 1% in. behind front bolster so that 
tie projects equally on each side of the 


wagon. 

Cut the four standards to outside dimen¬ 
sions as in Fig. 3H. Locate each in its posi¬ 
tion over a bolster, as in Figs. 1, 6 and 10, to 
mark cut-out for a sheer band. Cut this care¬ 
fully with a coping saw and cement in posi¬ 
tion. 

Cut a Vi x % x 4y4-in. piece of pine for a 
brake beam. Shape brake blocks from pine 
scrap as in detail I in Fig. 3 and cement each 
end of the beam into a groove of a brake, 
making ends flush as in Fig. 9. Put this sub- 
assembly aside until wheels are in place. 

Cut the simulated food and tool boxes out 
of pine scrap to sizes in Fig. 8A and B. From 
thin copper sheet, shape six pieces as shown 
in Fig. 8C, and attach with 14-in. escutcheon 
pins to simulate hinges and hasps of the food 
and tool boxes, as in Figs. 1, 2, 3A and B. 
Center food box on one side of crossbed tie 
(Fig. 2) and tool box on tail end of wagon 
bottom (Fig. 1); then cement boxes in place. 

You can turn the water barrel from a 1-in. 
dia. maple dowel to dimensions in Fig. 8D. 
Mount a 7 or 8-in. length of dowel in the 
lathe and turn barrel shape close to either 
stock as in Fig. 9, to avoid whip. When 
shaped and sanded, remove barrel, cut off 
waste ends and sand smooth. As an alter- 
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nate, you could do this in a drill press if you 
cut dowel to correct length and drilled a 
center hole so dowel could be mounted on a 
bolt and gripped in the chuck. Use files for 
shaping. Cut handle out of balsa as in Fig. 
8D, and cement to barrel top. 

Axle-Tongue Assembly. Shape rear axle (Fig. 
11B), trimming each end to a near round 
shape, center axle over rear bolster and ce¬ 
ment in place. Prepare the front axle hous¬ 
ing (Fig. 11 A), using a coping saw for the 
two dadoes. Nearly round ends as above. 

To make the hound (Fig. 11C), drill the 
%-in. hole first, cut slot to meet it and then 
shape the outside. Cut a % x 2%-in. spacer 
out of %-in. balsa, fit hound inside the hous- 



«lue, con- ,l9ht Q90,nS, S ' de - "“dry" 5 and eXC6SS Ce, " ent 


ing dadoes and cement spacer aci 
openings in housings. 

Shape the tongue as in Fig. 11D, ' 
one end down to a %-in. dia., and the hound 
ties as in Fig. 11E. Place ties across ends of 
hound prongs as shown in Fig. 10, and attach 
with cement and %-in. escutcheon pins. Sand 
top and bottom of tongue on its wide end so 
that it can swing a bit up and down when 
attached to the hound. Insert end % in. in¬ 
side the hound ties and fasten with %-in. 
escutcheon pin after boring mating hole 
through center of hound ties and tongue. 

Shape the doubletree from pine as in Fig. 
11F, hand sanding front and rear edges to 
nearly half-round. Shape the singletrees and 
neck yoke as in Fig. 11G by chucking %6-in. 
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Turning water barrel on 1-in. maple dowel. When 
finished, cut off excess stock, sand edges smooth and 
add a few scratches and nicks to emphasize a well- 


dowel in a drill press or portable electric 
drill and tapering with file or sandpaper. 

To attach chain, thread a 2-in. length of 
wire through end link of a iy2-in. length of 
chain. Center chain on the wire and wrap 
wire around a small nail to form a ring. Twist 
wire tightly about six times, cut off excess 
wire beyond the twisted area, then cement 
the twisted free end in hole at end of yoke. 
Repeat for other end of yoke and each end 
of singletrees as in Fig. 10. 

To fasten singletrees to doubletree, pass a 
2-in. length of wire through hole in end of 
doubletree, center it and twist tightly about 
six times. Wrap around center of singletree, 
twist tightly twice and cut off excess. 

Since the doubletree must swivel, drill a 
ViG-in. hole through its center and attach it 
to the tongue with a V2-in. escutcheon pin. 

Making the Wheels. Turn the four hubs from 
the remaining piece of your maple dowel 
mounted in the lathe, following dimensions 
in Fig. 12B. If you prefer, you can make the 
hubs one at a time on a drill press. 

If you own a fly-cutter, you can make the 
wheel rims (Fig. 12A) easily as shown in Fig. 
13. Clamp %-in. pine stock firmly to drill 




press table, set fly-cutter to form a 3-in. cir¬ 
cle for a rear wheel and drill down at slowest 
speed until you are almost through the stock. 
Don’t cut all the way through, or the ring 
will surely break. Do the same with the inner 
circle. To free the ring, cut carefully through 
remaining stock with a sharp knife. Sand 
smooth. Repeat the process for the 2-in. 
diameter front wheels. 

You could also turn out the rims on a lathe 
or, with a little more effort, form them with 
a coping saw or on a jigsaw. 

Using Vs-in. dia. dowel, cut 24 spokes IV4 
in. long for rear wheels and 24 more % in. 
long for front wheels. Now make a cardboard 
template the size of the wheel, mark diam¬ 
eters 30° apart and place wheel rim on it 
to mark proper spoke spacing, bore holes 
through rim at each mark, first with a #50 
drill, then open up to ys-in. dia. Insert spokes 
through rim to hub as in Figs. 12A and B, 
dressing hub ends as required so all will fit 
snugly in groove in the hub. 
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For tires, wrap %-in. thin copper strip 
around each rim as in Fig. 14; butt the ends 
and attach with contact cement. Drill Yi6 -in. 
holes through center of wheel hubs and into 
ends of each axle for depth of % in. 

To attach front running gear, drill a Via-in. 
hole through center of front axle housing and 
spacer, drill the same size hole up through 
center of bolster and fasten by driving in a 
#16 x 114-in. escutcheon pin or a 3d box nail. 
Use same type pin or nail to attach wheels 
to axles. Open up wheel holes just enough 
to permit free wheel movement. Locate the 
brake beam assembly, made earlier, so that 
curved edges of brake blocks are Vs in. in 
front of rear wheels as in Fig. 1, then cement 
beam to the reach as in Fig. 6C. 

For bows, cut six or more strips out of 
Vs-in. balsa sheet, then slightly taper ends 
and round edges as in Fig. 15A. Extras will 
come in handy in case of breakage while 
handling. Soak strips in hot water for several 
hours before bending. If they don’t bend eas¬ 
ily, soak longer. Bend and locate as in Fig. 
6D. Hold in place with straight pins and ce¬ 
ment. Drive pins through and snip off excess 
inside of the wagon. 

Cut cover from an old bedsheet or piece of 
light canvas to dimensions in Fig. 15B, fold 
over edges 14 in. where indicated and sew 
seams. Thread string through seams in each 
end. Soak the cover and, while wet, shape it 
over the bows. Pull string tight at each end 
and knot the rear one. Leave the front one 
loose so cover can be pulled back near the 
seat. 





Make the eyes from straight pins snipped 
to %-in. length. Form a small ring at the 
blunt end with long nose pliers and press 
eyes in place at locations shown in Fig. 6. 
Knot string at the rear eye on each side, 
thread it through a needle, then pass it 
through seam on the cover, through the next 
eye and so on as in Fig. 1. Pull tight and 
knot at last eye. 

That Weatherbeaten Leek. To be really au¬ 
thentic, your model should appear rough and 
weatherbeaten. Use medium sandpaper to 
mar any square corners. Nick and scuff edges 
of tool box, food box, barrel and standards. 

Go over all wood parts with light maple 
stain and, before dry, add walnut stain in 
places such as wheel hubs and rims, corners 
and foot board. Let it soak in on end grain 
and rub it off on some flat surfaces to create 
highlights. 

Avoid blotching and feather in the walnut 
stain to the basic maple coloring as much as 
possible. No further finishing is necessary, 
but you could apply a very light coat of 
orange shellac to help preserve the appear¬ 
ance, and rub lightly with steel wool to dull 
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YOUR HOME and GARDEN 



View of 12-ft. section of low bulkhead before installation of cap rail. Iron 
rods protruding through posts are attached to bulky "anchors" buried in back. 
Nuts added to threaded rod ends are tightened to straighten bulkhead line; 
can be adjusted easily to meet changing conditions. 

Bulkhead Land Saver 
for Waterfront Homes 

By CLINTON R. HULL 


I F you own a waterfront home, a low bulk¬ 
head to resist the erosive action of 
tides, currents or waves is one of the best 
investments you can make. Using treated, rot- 
resisting wood as in Fig. 1, you can do a very 
creditable job at a fraction of the cost of a 
concrete-steel project. 

Before locating the bulkhead, consider the 
difference between normal high and low tides 
or, in the case of lakes and streams, high and 
low water. Most practical site will be at the 
point where high water stands about 12 to 
18 in. deep. This places the bulkhead far 


enough back to provide 
some beach in front of it 
during low water, to per¬ 
mit a more level fill be¬ 
hind it for the cottage 
yard and to make a high, 
more expensive and much 
harder-to-hold bulkhead 
unnecessary. Set back 
from the channel edge, 
moreover, your bulkhead 
will not be undermined 
nearly as quickly 

The anchored bulkhead 
shown in Fig. 1 is formed 
of 2 x 12-in. planking on 
4 x 6-in. posts 6 ft. long, 
installed with only the 
two top rows above 
ground. We used red¬ 
wood straight-grain stock, 
but cypress or cedar will 
do as well. 

Multiply the length of 
your bulkhead by four 
for linear feet of planking 
required and specify it in 
12 and 16-ft. lengths in 
order to stagger the joints 
on the posts as in Fig. 2A. 
Divide bulkhead length 
by four and add one to 
get the number of posts 
you need. Order both un¬ 
surfaced to provide full 
thickness and a better 
surface for preservatives. Cut planks and 
posts to size and shape post bottoms to a point 
with a hatchet or axe. 

Treat the Weed Yourself. Pressure-treated 
lumber is ideal, but you can save consider¬ 
able money if you have the patience to do a 
preservative job yourself. Mix equal parts 
of liquid tar, creosote and kerosene. Lay out 
the wood in the hot sun and give it a soaking 
coat daily for a week. Don’t forget the ends. 

If you are on tidal water, plan ahead by 
checking tide tables for the days when low 
tide will occur at your most convenient work- 
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Pipe jet farmed by connecting length of 'A-in. pipe 
to hose of larger inside diameter helps speed the 
digging for pasts through tough beach sand. 

ing time. If along a stream or lake, do the 
job at a time of low water. 

Begin construction by sinking the two end 
posts 4 ft. into the ground, using an auger, 
post-hole digger or shovel where possible. If 
the ground is not too hard, you may be able 
to drive the pointed posts into position with 
a heavy maul. Neither method will apply if 
you are working in beach sand. In that case, 
you will need to rock the posts “home” aided 
by water pressure. 

Put a hose connection on an end of V 2 -in. 
pipe about 8 ft. long and bend that end of 
the pipe to about a right angle. Couple this 
to a garden hose, turn on water, and use the 
pipe as a jet nozzle as in Fig. 3. If water 
supply or pressure is. lacking, you can rent 
a small motorized pumper from a local hard¬ 
ware store, well driller or boat landing oper¬ 
ator. Insert the pipe jet into ground at a 
post location; work it back and forth for 
speedier action, then rock post in position 
with aid of the jet as in Fig. 4 until seated 
firmly at level you desire. You’ll need ap¬ 
proximately 15 minutes to position each post. 

Install the other end post and stretch a 
tight line between them to check for align¬ 
ment, height and spacing of other posts. If 
line sags because of distance, install a center 
post next to tighten and straighten line for 
full length. Mark line every 4 feet to indicate 
post centers. Install remaining posts and level 
tops. 

To make room for planks, dig a 2-ft. deep 
ditch on a line in back of and across all 
posts. If you are dealing with dry sand or 
mud, this can be the toughest part of the 
job. Thoroughly soak all dry sand in the path 


Work post down to proper depth by twisting and 
rocking back and forth while pipe jet alongside sup¬ 
plies water under pressure to loosen sand below. 

of the planks with a lawn sprinkler to keep 
it from filling the ditch as fast as you dig it 
out. Use some planks to help hold it back. 

Where mud is encountered, dig it out at a 
post where you plan to install one end of a 
bottom plank. Work end to approximate posi¬ 
tion, put a 20d galvanized nail through upper 
corner of the plank and part way into the 
post to act as a hinge as in Fig. 5. The plank 
will gradually sink as you dig mud out from 
under it. If an assistant is handy to stand on 
the plank, it will level out more quickly. 

After checking position with tape and level, 
nail up each bottom plank, using 20d gal¬ 
vanized spikes. Drive these in firmly, four 
at each post, including joint ends as in Fig. 
2B to reduce gradual tendency of planks to 
warp outward under pressure of the fill and 
pull of the sun on the exposed side. Spike 
other rows of planks in position, butting 
joints on different posts. Top plank should 
be flush with post tops; if not, saw off any 
excess on posts. 

Holding the Bulkhead in Line. Discarded fly¬ 
wheels, old metal car wheels and similar 
bulky objects make excellent anchors for the 
bulkhead. Obtain one for every other post 
in the bulkhead, as well as a %-in. dia. x 8 ft. 
iron rod with a head at one end and threaded 
for a nut at the other end—or threaded each 
end. Attach rod firmly to an anchor and ex¬ 
tend threaded rod end just past an end post. 

Bore a Y 2 - in. dia. hole through center of 
top plank and post at a slight upward an¬ 
gle as in Fig. 6. Pass threaded rod end 
through hole, slip on a washer and engage 
nut. Dig out enough sand or dirt to bury 
anchor 30 in. and to lower rod as needed, then 
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refill area and pack down. Do the same to 
every other post in the bulkhead. Draw up 
on the nuts as desired to straighten bulkhead 
where needed. 

Cut off rod protruding beyond nuts, smooth 
rough edges with a file and touch up thread¬ 
ed areas, nut, and washers with the creosote 
mixture or paint to prevent rusting. 

Level ground on each side of the bulkhead 
as desired. An anchor may shift a bit in the 
process; also during the first few days as the 
earth settles. Adjust by tightening nuts on 
threaded rods where needed. 

Build steps cut from 2 x 12-in. planking and 
4x6 post as in Fig. 1. For wider, stronger 
steps, nail stringers against inside of two 
bulkhead posts. Apply several coats of the 
preservative to all exposed wood. 

Built-in Seat for Bathers. To improve 
strength, appearance and utility, install a 2 x 
10-in. cap rail across top of the bulkhead as 
in Fig. 6, except the part where steps are lo¬ 
cated. Order the wood smooth four sides and 
spike it well to the edge of the planking, after 
centering all butt joints over posts. Use 20d 
galvanized nails spaced a foot apart. Also 
drive two nails into ends of each post. Round 
off all outside edges and sand smooth. 

The rail need not be treated with the cre¬ 
osote preservative, but should be well pro¬ 
tected. As a more attractive finish for bath¬ 




ers, you can use marine primer and deck 
paint, or cover rail with stain and several 
coats of marine spar varnish. 

Taming Swift Currents. If swift-running cur¬ 
rent or strong tides wear away your beach¬ 
front despite a bulkhead, you can break up 
or redirect the flow by installing a two or 
three-plank groin on each end of the bulk¬ 
head at right angles to the beach as in Fig. 7. 

Construct groins in the same manner as 
the bulkhead, with posts backing up plank¬ 
ing against direction of strongest currents. 
If incoming and outgoing tides exert equal 
pressure against the property, alternate posts 
on each side of the planking and space them 
only 3 feet apart. 

When your work is done, go over all ex¬ 
posed areas with a new application of pre¬ 
servative. Do this periodically and your bulk¬ 
head will last many years. 

Garden Tool Box 

• Keep your work- 
gloves and small 
garden tools such as 
trowel and shears— 
near flower and 
vegetable beds for 
quick access when 
you have a few 
minutes to spare. 

On a post made of 
scrap lumber, angle 
iron or thick tree 
limb, about 3 ft. high, nail or bolt an old 
lunchbox, RFD mailbox, small wooden box, 
or even an old, untenanted bird-house with 
top or one side hinged and bird-entrance 
plugged up. Paint unit according to your 
taste and, if desired, train climbing vines or 
flowers up base and around box. 
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now on sale at your local newsstand ! 


I960 EDITION 

•fo 24 different Bill Jackson boats 

All types—sports and racing run¬ 
abouts, cabin cruisers, sailers and 
service boats, special-purpose craft 

■fe Step-by-step instructions, show- 
how plans, complete materials lists 

•fa Boats designed to fit all budgets, 
adapted to all levels of craftsman¬ 
ship and nautical skill 

fa Plus special bonus insert: detailed 
blueprint plans for 14-ft. planing 
runabout 

thumb through a copy at your newsstand 
or send 75c for Handbook No. 567 to: 

SCIENCE AND MECHANICS 

Dept. 347 

450 East Ohio Street, Chicago 11, Illinois 

























Store long material on a rack made from lengths of 
water pipe and fittings. Mount to overhead joists 
with lag screws or large wood screws. Center frame 
keeps flexible material from sagging or supports 
shorter material. 


(teas For 



Replacement pencil erasers slipped on clothes hooks 
will keep garments from falling off. 



A large juice can with the lid partly cut out, trimmed 
and bent as shown makes a handy portable contain¬ 
er for tools and small parts needed for ladder jobs. 
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your Home 



A piece of corrugated rubber stair tread placed in¬ 
side the built-in bathroom soap holder eases clean¬ 
ing. Just rinse under the water tap. 


Teach a small child to cross off each day on a cal¬ 
endar hung on the wall of his room and he'll acquire 
number recognition and automatically learn the use 
of the calendar. Suspend the crayon or pencil from 
the wall on a string. 
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If your rubber-covered dish drainer ages and sticks, 
clean and dry it, then apply a thin coat of white 
shellac to harden the rubber and keep it from 
sticking. 


Your Home 
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MIRRORS 

By HAROLD P. STRAND 

Electrical Editor 


fused light, also a convenience outlet and 
switch. 

Portable Shaving Mirror. Equally suited for 
desk, table or bureau, this unit has a novel 
feature in its suction cup attachment which 
prevents accidental tipping. When bracket 
is folded flat, it’s easy to carry around. 

Procure two chrome-plated 14-watt bath¬ 
room fixtures of type shown in Fig. 1. Dimen¬ 
sions in Fig. 3 are for Progress fixtures 
#1015CO with warm-tone lamps #F20T12- 


L IGHTING in many 
bathrooms and 
dressing rooms 
may hamper good 
grooming, but you can 
get that better shave 
and your wife that 
better cosmetics job 
using portable light- 
mirrors you can make 
for a modest outlay. 

Materials for the 
shaving mirror shown 
in Fig. 1 and the make¬ 
up mirror in Fig. 2 will 
range between $15 and 
$20 each, depending on 
locality. Each has a 
standard fluorescent 
fixture to bathe your 
face with even, dif- 
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MATERIALS LIST—PORTABLE SHAVING MIRROR 
Req. Size and Description 

2/2 x 16%" chrome-plated 14-watt fluorescent fixtures with 
warm-tone lamps (#F20T12-WWX), switches, convenience 
outlets (Progress “Fleur-O-Ray" #1015C0 or equivalent) 
($13 per pair postpaid from City Electrical Supply Co., 10 
Union St., Malden 48, Mass., on receipt of money order) 

: #18 type POSJ rubber rip cord (line cord) 
ic i/ 2 " x 2 x 3' birch plywood (backboard, bracket, support) 
't- . .. local cabinetmaker) 


r (local glass 


p with #6-32 threaded stud 


WWX, stocked by many hardware and elec¬ 
trical stores. They are pre-wired but lamp 
sockets must be assembled. Similar makes 
can be used but you may need to vary dimen¬ 
sions. If you can’t obtain them, write Prog¬ 
ress Mfg. Co. Inc., Castor Ave. and Tulip 
St., Philadelphia, Pa., for name of nearest 
dealer. (See Materials List.) 

Birch plywood is ideal for the wood back- 
board and support because its smooth, close 
grain takes stain and finish well. A 2 x 3-ft. 
piece is ample for your cutouts, with enough 
left over for the make-up mirror. 

Cut the backboard (Fig. 3A), the bracket 
(Figs. 3B and 4) and bracket support (Fig. 
3A, B) to sizes given. Sand all surfaces with 
3-0 and 6-0 garnet papers, rounding all edges 
slightly. Remove base plates from fixtures 
to use as templates in position on backboard. 
Mark and bore small lead holes for screws 
%-in. deep. Locate and bore through panel 
the %6-in. line cord holes. Bore and counter¬ 
sink body holes for screws on the bracket 
support. 

Next apply your choice of finish to the 
three wood parts. We used a walnut stain, 
spreading it on quickly and evenly. If ply¬ 
wood edges have an open grain or defects, 


add wood filler and sand smooth before 
staining. 

After setting about 10 minutes, wipe off 
excess stain, blend with a clean cloth and 
let dry thoroughly. Sand lightly with 6-0 
paper and wipe clean. Then apply a thin 
coat of 5-lb. cut, white shellac thinned 50/50 
with alcohol, let dry and sand lightly with 
the fine paper. Follow with one or two coats 
of dull furniture varnish. 

Attach fixture base plates to the backboard 
as in Fig. 3A and C. Run line cord from 
back of panel through one of the base plates 
and attach to leads of a fixture with solderless 
connectors as shown in Figs. 3D and 5A. 

Mount fixture on baseboard with screws 
furnished. Run line cord straight across rear 
of baseboard through hole in the other base 
plate as in Fig. 3A and cut it, leaving enough 
length for connection to the other fixture. 
Then pass remaining long length of line cord 
through this hole from the rear. Join leads of 
the two line cords and the fixture with larger 
size solderless connectors as in Fig. 5B. 
Mount fixture. 

Attach plug to free end of line cord, insert 



When installing mirror, make sure backboard is 
perfectly flat and clean. File down clamps to fit 
and screw dawn only enough to hold glass firmly. 
Too much pressure will crack the glass. 
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fluorescent tubes and 
test for performance. 

Fixtures should be 
wired so that conven¬ 
ience outlets are “live” 
at all times, with 
switches controlling 
the lights only. 

Thread and shellac 
stud of suction cup 
to end of plywood 
bracket and fasten 
bracket to support 
strip as shown in Fig. 

3B. Tack or screw in 
rubber knobs on bot¬ 
tom of baseboard and 
screw assembled brac¬ 
ket-strip to back of 
baseboard as in Figs. 

3B and 6. 

Have the mirror cut 
and smoothed to size 
at your local glass 
store and attach with plastic clamps as in 
Figs. 3C and 7. 

Your shaving mirror is ready for use when 
you wet the suction cup and press it firmly 
on the surface. For more permanent adhe¬ 
sion, use glycerine. 

Portable Make-Up Mirror. This much smaller 
unit should have special appeal to the ladies. 
It can be tilted at any angle on the dressing 
table (Fig. 2) or, with base removed, hung 
on a wall. 



pivots. Try hardware or electrical shops for 
this type, but if difficult to obtain, City Elec¬ 
trical Supply Co., 10 Union St., Malden 48, 
Mass., will send you fixture and lamp post¬ 
paid on receipt of a $9.50 money order. 

Cut out cradle and base parts from 1 / 2 -in. 
birch plywood with a jig saw to dimensions 
as in Fig. 8A or modified to accommodate 
the fixture purchased. Sand each component 
in the same manner as described for the 
shaving mirror stand, assemble as in Fig. 8A 
and finish according to previous directions. 
Glue felt strip along bottom of base. 

Make two pivot arms from half-hard alu¬ 
minum as in Fig. 8B and recess flush into 
inside top edges of cradle. Bore very small 
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Bock view shows aluminum wall hanger. 

relocate ballast at bottom as in Figs. 8H and 
9D. Use it as a template to drill holes. 

Remove screws securing 3 lamp clamps 
(Figs. 81 and 9E). Cut a circular piece of 
tempered hardboard for a back to fit rim 
recess, mark clamp screw holes and bore. 
Replace lamp clamps with longer screws as 
in Figs. 81 and 10. Screw nuts up tight to 
hold clamps, leaving long bolts extended. 

Before wiring, remove knockout in fixture, 
insert Bakelite bushing and secure it with 
a lock nut as shown in Figs. 8J, 9F and 10. 
Thread line cord through bushing and knot 
it to hold in place. Join cord to fixture leads 
with solderless connectors as shown in Fig. 
9, wiring convenience outlet through the 
switch so that it is inoperative until lamp is 
turned on. Attach hardboard back to lamp 
clamp bolts with nuts. 

From your local glass shop, procure the 
circular mirror as in Fig. 8K or modified to 
fit your fixture. Cut tempered hardboard to 
same diameter, center on face of fixture and 
mark for old and new ballast screw holes. If 
fixture has a raised center section in an other¬ 
wise flat surface, as indicated by dotted line 
in Fig. 8L, cut it out with tin snips and 
smooth any rough edges. Bore holes and se¬ 
cure hardboard as in Figs. 8M and 9G. Also 
secure the ballast with the two bottom screws 
and nuts. 

Make three mirror clips from aluminum 
as in Fig. 8N to secure mirror to hardboard 
base. Apply cement such as Pliobond to the 
clips. 

Make the two thumb screw pivots (Fig. 
8E) by combining Bakelite thumb nuts from 
an old “B” battery with #8-32 screws. 
Squeeze end of screw thread lightly in vise 
so nut will thread on hard after applying 
cement. Cut off screw heads to length and 
attach fixture to cradle base. Attach Circline 
lamp to fixture as in Fig. IX. 


To install the Circline, press wired plug of fixture 
onto lamp prongs; then gently force lamp over spring 
clamps. 

lead holes into the plywood edge for accuracy 
of placement and to prevent splitting, then 
fasten pivot arms with screwheads flush. 

Shape two small blocks from maple scrap 
as in Fig. 8C curved to fit fixture. Drill cen¬ 
ter hole and flanking, countersunk screw 
holes through each block as in Fig. 8C. Hold¬ 
ing fixture with its knockout hole at bottom, 
place the blocks half way up each side to 
locate and drill center pivot and screw holes 
through the metal case. Remove blocks and 
coat with aluminum paint. 

Shape two lock plates of %-in. steel or 
brass as in Fig. 8D. Drill each for block- 
attaching screws and center pivot, cutting 
the latter with a No. 8-32 tap. When blocks 
are dry, fasten to frame as in Fig. 8E and 9A 
with screws passing through block, frame and 
lock plate, then tightened with nuts. 

On one side of frame about 3 in. or 30° 
from knockout hole, locate canopy switch 
(Figs. 8F and 9B), drill a %-in. hole to 
receive its shank and install with lock nut. 
On opposite side the same distance from 
knockout, locate a pony outlet (Figs. 8G and 
9C). Carefully scribe outline of its body, drill 
holes in each corner plus a few within the 
area and remove metal with a pair of diag¬ 
onal-cutting pliers. Finish cut carefully with 
a small file to receive outlet snugly and at¬ 
tach with clamp furnished. 

For better weight distribution in fixture, 
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Our 25 Most Popular 


It's easy to build a boat from an S&M 
boat-plan Craftprint—as witness over a 
quarter-million mariners who have. Here 
are the 25 most popular boat plans we 
have ever published. In the design of 
each, economy, safety, ease of construc¬ 
tion and superior performance were the 
chief considerations. Each Craftprint 


comes complete with fully detailed, en¬ 
larged-size drawings, a complete ma¬ 
terials list and step-by-step building in¬ 
structions. No special tools are needed 
to build a professional-looking boat 
from our plans, no special skills. For the 
boat of your dreams, order the Craftprint 
of your choice today! 
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Boat Plan Craftprints 
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Cast your ballot for a successful future! 

249 i 



I. C. S. is the oldest and largest cor¬ 
respondence school. 249 courses. 
Business, industrial, engineering, 
academic, high school. One for 
you. Direct, job-related. Bedrock 
facts and theory plus practical 



application. Complete lesson and 
answer service. No skimping. Di¬ 
ploma to graduates. 

Send for the 3 free booklets of¬ 
fered below and find out how 
I, C. S. can be your road to success. 



For Real Job Security—Get an I. C. S. Diploma! I. C. S., Scranton 15, Penna. Accredited 
J National Ho 
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rn * 25 ® per Hour';?: 

$1 Worth of Materials Brings 
” )u $18—You pocket the profits! 

WHAT IS FL0K-KRAFT? 

If you've ever touched real suede or velvet — 
you know how Flok-Kraft feels and looks. 
Now, at last this beautiful new 3-dimensional 
finish, developed after years of experience, 
can be sprayed on anything - transforming 
ordinary things into expensive masterpieces 
of beauty. You must see it to believe it, so 
mail coupon below and receive free samples. 
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New Rubber Stamp Business 

Pays Beginners £$9.20 an hr. 

START AT HOME IN SPARE TIME WITH 


































































Ideas For Your Home 

























































